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Use of load breakers in the 6-10 kV network to disconnect single-phase short-circuit currents

Malkhaz Kvrivishvili, PhD, Leading engineer of Production and Technical Service of JSC “Telasi”,

Thilisi, Georgia, E-mail: malkhaz.kvrivishvili@telasi.ge

Daviid Turdzeladze, Candidate of technical scienses, associated proftssor, Georgian Technical University,
Thilisi,Georgia, E mail: turdzeladze59@gmail.com

Nikoloz Lashkhauri, PhD, Leading engineer of Production and Technical Service of JSC “Telasi”,

Thilisi, Georgia, E-mail: nukri.lashskauri@telasi.ge

Nikoloz Kvrivishvili, PhD. Leading engineer of telemechanics and automatic sistem direction, JSC “Telasi”,
E-mail: n.kvrivishvili@telasi.ge

Annotation. The master's thesis above refers to the “Processing of a single-phase earth fault disconnection device based
on a load break switch of 6-10 kV. Network. Disscused the single-phase protections of 6-10 kV network.Was selected a
load break switch BHAn-10/630 which is used in 6-10 KV isolated or grounded neutral three-phase networks.Due to the
fact that the load break switch we selected could not turn off large currents, such as short-circuit, we additionally used a
block diagram to avoid unwanted shutdowns. In addition to the circuit, we used intermediate (auxiliary) relays to connect
the working and logic bodies to each other.
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Number of subscription points--1400 units.

Introduction

Description of the 6-10 kV network of JSC Telasi.

The 6-10 kV network of JSC "Telas" is an isolated
neutral network. The substation and cable management
are heavily amortized. The network is characterized by
a high level of capacitive currents (on average 20-50A).
There is no capacitive current compensation device in
the network.

The technical structure of the network is as follows:
The total number of central distribution points (CGP) is
177.

Number of 6-10 kV substations belonging to JSC
“Telasi”--1805 units
The network consists of trunk and radial areas. Radial
areas are represented mainly by CGP-points. Part of
CGP-s are equipped with oil and vacuum circuit
breakers.
The structure of the network switching park is presented
as follows:

Dry switches--2762 compl.

Load breakers--3962 compl.

Oil circuit breakers---1543 compl
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1) Approximately 25% of the switching park is
provided with oil and vacuum circuit breakers, while
where  UHOM -linear voltage of network,, B,

[1 — circular frequency, rad/sec, C — capacity far/km, | —
total length of line, km.

load switch Autogas load switch BHM-10/630 is
intended for multiple switching on and off under the
load of three-phase current circuit sections.

6 (10) kV, frecuency 50 Hz,

BHM-10/630 load switch is installed in complete
transformer substations (KTII), one-sided service
cameras (KCO), complete distribution devices (KPVY).
BHM-10 refers to the switching apparatus, equipped
with autogas extinguishing device.

Connected with the load switch, mounted on the place

of installation of the switch. ITI1-16 YXJI3 is made with

a device for blocking the main and grounding knives,

with remote or local control.

The remaining 75% is switched with non-automatic load

circuit breakers (hand operated) and dry circuit breakers.
Capacitive currents

Table 1
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The main part of the network is represented by the
transformer points connected to the large CGPs, which
are mainly commutated by dry switches.

In CGP and TP, which are not equipped with automatic
circuit breakers, relay protection cannot be installed,
which significantly reduces its life expectancy,
reliability, operational efficiency and ultimately reduces
the reliability of the consumer's power supply.
Capacitive current report and measurement of 6-10 kV
cable transmission network.

Single-phase grounding current can be calculated by the
formula:

Load breaker

Remote Control

Remote control of load breakers involves the manual
transmission of control signals from a control panel or
other point where the control switches are located to
remote actuators. Service personnel, as a rule, cannot
see the circuit breaker and its actuator, therefore, in
remote control schemes, feedback signals from the
actuator to the control frame are provided, which
indicate the state of the circuit breaker or its change.
The disconnection command is transmitted by the
contact closure of the disconnecting coil, for which the

contacts of the control key are used directly, since the
current in this circuit is 10-12 A. The switching
command in oil circuit breakers cannot be BHM-10/630
is equipped with an automatic shutdown device when
one of the fuses burns out.

Advantages of load switches type VNM-10

* Monolithic insulating body allows for high assembly
accuracy without additional adjustments, which
significantly increases the reliability of the device

* The monolithic body of the device can withstand the
electrodynamic effects of currents up to 81 kKA.

* Spring drive design provides high speed when turning
the device off and on.

* The drive is available for both local and remote control
of the circuit breaker.

* The time to turn on the device is no more than 0.2 s,
the time to turn off is no more than 0.1 s

The switches are available in versions with grounding
blades and fuses installed both below and above, as well
as with grounding blades and fuses installed in various
combinations according to their relative positions
(grounding blade from below, fuse from above or vice
versa).

The switch is designed with fuses, at both ends of which
grounding blades are installed, operating synchronously
from one drive handle.

Switches with fuses are available in versions with a
device for issuing a command for automatic shutdown
and signaling when one of the fuses blows. carried out
by the contacts of the control key, since the current of
other and other actuators is from 100 to 400 amperes
Amounts to The use of such a scheme is associated with
high costs, due to the need to create a huge control key
and large cross-section cables. Therefore, the control of
the switching coil is carried out by an intermediate
contactor, which is equipped with powerful contacts,
designed to turn on and off the currents currents of the
above-mentioned magnitude.

Switching on and off of the air breakers has the same
consumption, so it is also controlled directly using the
control key.

The opening and closing coils of both air and oil circuit
breakers are not designed to carry current for long
periods of time.

Therefore, the control circuits provide for automatic
opening of these circuits in the event of a corresponding
task, delay or jamming of the control key, in order to
avoid damage to the coil. Other and different types of
special block contacts are used for this.

The pins of the block contacts are connected to the
circuit breaker actuator so that they can be switched
depending on a certain state of the actuator. A block
contact placed in the tripping circuit and its contacts
closed in the ON position must be separated after the
breaker has started to trip and closed again as soon as
the actuator is brought into motion. The closing contact
of the energizing coil, with the circuit breaker in the
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closed position, must open at the end of the actuator's
energizing movement.

Blocking of multiple switching (jumping) is also carried
out by block contacts. If the circuit breaker key is
delayed in the ON position or jammed due to a fault
during a short circuit, the circuit breaker will repeatedly
trip and trip the relay protection, which may cause
damage to the circuit breaker. And these block contacts
serve to prevent "jumping".

BHP-10/400 type of load
Circuit breaker settings

Table 2

BHP-10/400

Nominal voltage 10
Nominal current A4 400
Innsh current kA 15
Blectrodinamic sabilty |
Thermalsablly w10
Current flow time sec| 1
Number of operations 2000

Fig. 1. External view of vacuum circuit breaker

Processing of structural and schematic elements of the
protection device.

Relay MiCOM P111 Mi COM P111 type relays are used
both in medium voltage industrial distribution networks
and as backup protection. The relay has the ability to
protect the line from one, two, three phase to ground or
phase-to-phase short circuits. The AGC function allows
the device to be used to protect overhead lines. The
selected relay can control other switching devices
besides the circuit breaker. Thanks to the built-in data

Fig. 2.

Fig. 3. Current sensor

Fig. 4. Circuit diagram of block contacts
Specipication of load breaker
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Table 3
dezignagion name
R10 Tegistor
VDRI indicatore lamp
VDG1 indikatore lamp
KCC1, KCTL relay
KBl Tozette
KMI1 ‘maguetic luncher
KK1L thermal switch
M electric motor
32 - mmbler
SQ31 micro switch
SECL push buttonswitch
SBT1 piash burton switch
SF1 . auromatic circuit breaker
SF? automatic circuit breaker
K1,K2,K3 ntermediare rele
XX clamps
1l eleqrromagnetic locking lstch
Y4B electromagnetic blocking key

able it of designations

Conclusion

1) The neutral modes of the 6-10 kV network, their
positive and negative sides are discussed and studied in
the paper.

2) 6-10 kV network protections against single-phase
grounding are discussed, these protections include
general non-selective zero-sequence voltage conclusion

3) The neutral modes of the 6-10 kV network, their
positive and negative sides are discussed and studied in
the paper.

4) 6-10 kV network protections against single-phase
grounding are discussed, these protections include
general non-selective  zero-sequence  voltage
protections, zero-sequence currents and zero-sequence
directional protections. Their properties and also the
problems of 6-10kV network, where most of the damage
comes from short circuits to the ground, and the correct
selection of the principle of protection actions are
discussed.

5) load breakers, the purpose of which is to turn on and
off the lines under load, are discussed.

6) types of circuit breakers with their advantages are
discussed, as well as their remote control, which reduces
the risk of damage. BHP-10/400 type load calculator is
selected for use in isolated or grounded neutral three-
phase network of 6-10 kV 50-60 h frequency. BHP-
10/400 is an auto pneumatic load switch.

7) MiCOM P111 type relay used in medium voltage
industrial distribution networks is presented.

8) Functional and principle circuits using load breakers
and microprocessor relays are worked out.

9) As a result, we may consider the development of an
EMF tripping device using a load breaker.

10) Since the 6-10kV switching park of JSC Telas
distribution line consists mainly of load breakers, the
work allows to provide the network with EMF
protection without expensive vacuum breakers.

11) both the block diagram of the device and its
principle diagram have been processed, which allows its
practical use.
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Ways to improve the characteristics of converters used in electric vehicles

Irma katamadze, Doctor in Energy and Electrical Engineering (PhD), Assistant Professor
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Zaza papidze, Doctor in Energy and Electrical Engineering (PhD) , Associate Professor
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Shorena pkhakadze, Doctor in Energy and Electrical Engineering (PhD), Associate Professor
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Annotation. Electric vehicle technology is constantly evolving and improving, bringing an increase in demand for electric
vehicles worldwide. This is due to the advantages that the electric vehicle has compared to the previous-generation
vehicles with internal combustion engines, however, the most important problem remains their battery charge time and,
accordingly, the distance traveled. The article discusses a comparative analysis of the used rechargeable batteries
according to different characteristics and the advantages of some of these batteries are determined. The article also
presents the analysis of electrical components (IGBT and MOSFET transistors) used in the existing converters of the
electric vehicles in terms of energy efficiency

Keywords: electric accumulator, energy efficiency, battery capacity, inverter.
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Distribution of the mode parameters along the ultra-high voltage power transmission line

Davit Japaridze, PhD Kutaisi, Georgia,
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Annotationt. The article discusses the distribution of mode parameters (voltage, current, reactive power) along the
inter-system 500 kV ultra-high voltage power transmission line of Georgian transmission network “Caucasus”. In the
article the calculation has been made taking into account two marginal load conditions (maximum, minimum) of the
line. As a result of calculation, it was established that the distribution of the mode parameters along 500 kV power
transmission line “Caucasus” in both of the operating conditions of the line, is noteworthy and alarming.
Keywords: mode parameter; power transmission line; reactive power; ultra-high voltage; wave process.
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Diagnosing the insulation system of the transformer by the value of impedance

Ramin Chikhladze, Candidate of Technical Sciences, Professor.

Georgian Technical University, Thilisi, Georgia, E-mail: r.chixladze@gtu.ge

Ketevan Chikhladze , PhD, Assistant Professor, Georgian Technical University, Thilisi, Georgia,
E-mail: g.chixladze@qgtu.ge

Zurab Janiashvili — PhD, e-mail: z.janiashvili@yahoo.com

Annotation. The diagnosis of the insulation system of the power transformer according to the value of the impedance is
discussed. The accuracy of the results obtained by traditional and zonal measurement methods is analyzed. The depend-
ence of the measurement accuracy on the duration of the voltage is shown. Formulas for calculating the resistance of a
separate zone of the insulation system with the results of traditional measurements are given.
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Application of artificial intelligence in biometric protection of personal data
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Annotation. The properties and parameters of the features used in the protection of personal data are studied. Methods
of obtaining and processing fingerprints are discussed. Fingerprint processing methods are discussed.

Algorithms and programs are being developed for the study of fingerprints by means of artificial intelligence to
study the parameters by which it will be possible to capture the finger and determine the individual characteristic. So
far, we consider the control circles as such parameters, the arrangement of which is individual on the finger. To solve
this problem, it can be used to determine the coordinates of the control points.

A computer scanned human fingerprint was studied. In order to determine the coordinates of the control points, a
program was written in PYTON. The program determined the coordinates of the control points of three fingers.
Keywords: Artificial intelligence, biometric protection, control points, fingerprint, program, identification,

verification,coordinates.
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def is_ridge_ending(contour, x,y, radius=18, neighbors=4):

neighborhood = contour[y - radius:y + radius, x - radius:x + radius]
num_points = len(neighborhood)

if num_points < neighbors:
return True

else:
return False

def get_control_points(image_path):

image = cv2.imread(image_path, ©)

_, binary_image = cv2.threshold(image, 127, 255, cv2.THRESH_BINARY)

contours, _ = cv2.findContours(binary_image, cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE)

control_points = []

for contour in contours:

for point in contour:
%, y = point[e]
if is_ridge_ending(contour, x,y):

control_points.append((x, y))
return control_points
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Research on the energy potential of textile fibers

Nino Ghintibidze, Doctor of Technical Science, Associate Professor
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Annotation. Almost all fibers, threads and fabrics on the basis of textile products are studied in the work. Their physical
and chemical structures have been studied. The bond energies of the links of the rings included in the chemical
structures are studied. A two-component silk thread (fibroin, sericin) diffusion model with fibroin and sericin boundary-
contact conditions is obtained:

Using the formula, it will be possible to predict the physical and mechanical properties of textile products.

Keywords. Structure. bond energy. Silk. shoemaker thread. fiber. cloth. diffusion model.
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General principles of construction of microelectronic devices in electroenergetics

Sergo Dadunashvili, Doctor of Science, Professor,
Georgian Technical University, Thilisi, Georgia, E-mail: dadu@gtu.ge

Annotation. A generalized functional scheme of the microelectronic energy device for measurement and automation
has been obtained by the conducted experimental investigations. Considered the principle of operation of a
microelectronic device. Designed the block of measuring organs of the received signals. Microelectronic circuits can be
powered from measuring circuits, as well as from special operational sources of industrial and alternating current.
Keywords: sensor, microcontroller, processor, actuator.
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For efficient use of prospective communication networks for hydropower systems
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Annotation. The problems arising from climate change are inevitable, and even if humanity is able to quickly take
preventive measures, it will take years to restore the normal situation in nature. Accordingly, the inevitable process of
expansion of the use of hydro resources in Georgia places special demands on the development of hydropower facilities
from any place, about the expected dangers, in order to ensure the reliable functioning of the risks.

Keywords: hydropower, resource, multiservice network, mobile, fifth generation.
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New cryptographic algorithm
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Tinatini Kaishauri, Professor, Faculty of Informatics and Control Systems, Georgian Technical University,
Thilisi, Georgia, E-mail: t.kaishauri@gtu.ge

Annotation: Modern cryptography is the cornerstone of computer and communications security. Its foundation is
based on various concepts of mathematics such as number theory, polynomial algebra, probability theory, etc. In the
paper, original method for construction of the new symmetric algorithm is presented and described. In order to
obtain the method the appropriate material has been elaborated on: symmetric cryptosystem and tweakable block
ciphers. In modern cryptography symmetric block ciphers, which are constructed based upon the principles of the
classic cryptography, are irreplaceable while transferring large amounts of confidential information in the open
channel. At the same time their capacities are limitless to the extent that it is possible to use them for various
cryptographic constructions. General fault of the ciphers is their determination. In order to correct this fault today
there are already existing so-called tweakable block ciphers. This direction is the news of the modern cryptography.
In our paper the problem of construction of such cipher is overviewed by means of the Hill method. As it is known,
Hill algorithm is one of the best methods to achieve diffusion. General attention in the paper is driven to realization
of Hill algorithm in the way that, it is fast and presents necessary characteristic of the symmetric algorithm.
Keywords: cryptography. block cipher. Hill's algorithm.

41


mailto:julakidzelevan08@gtu.ge
mailto:zurab.kochladze@tsu.ge
mailto:t.kaishauri@gtu.ge
mailto:julakidzelevan08@gtu.ge
mailto:zurab.kochladze@tsu.ge
mailto:t.kaishauri@gtu.ge

IV Lsg®osdmmolie bsdgaboghm-¢gdbozmmo 3mbgamabiaos "9bgMpadogol 0sbsdgrmmag 3Gmdergdgdo

Q5 3500 3505%435GH0L 3BYo0", Mdoolo, LsdsMmgzgwm, 2023 ol 20-22 bmgddgko
IVt International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thilisi, Georgia, November 20-22, 2023

dglsgsemo

HMamO3 3bMmdowos, 030l go8m, ™I Moo
3oBo@gdosbo  Gox®madol  Lobdotg  dogwosb
50505,  0bxgmMIs3zool  3mbx0YbEosEy-
HMdOL  EOLOE359  FOMOMOWIE  {TMOYgbgds
LodYHOOMO  BWMIMGO  SEIYMH00TGBO.
dm3Memo  Joxgmgdo  Bmaxgd  sO®LYdIOMO©
240bLbgo30gds 960 3569m0Lse0 GAMO3
50do¢ddacoo, 1930 ¥93mygbgdwo
™m396M53090000  ©d  bdoMo  Mmbgdol
50gbmd7d0L  dobgzomsg, Bog™sd  domo
dmdomdol 9900930  YM39wm3z0l  9hHmo s
0903995. 1 Loa®Aob doEWMHO LGMogmbo, MMdwrol
LEHOMIEHOSE FbLIBOZOM0s ©os GHJbGHom,
k Log®dol gsbsegdols godmygbgdom, GMdgeos
abg3g  FoMBmopgbl  k  Log®dol  do@ne®
LEHGOJMBL O 33PN MIgMO30JdOL
2300mygqbgdom, 350X IMO©O  0GHIM300L
3999099 2905©O0L obgg n  Lop®™dob
gqbyzmdgdmbggzom  doGd  LEModmbdo.
3odBHMdMH0350, FomgdaBozmto  bgdoldogMo
dem3Mmo dogdo 99odwgds FoMdmgzoyobmo
OH0amOE MO (33weby  ©sdmM30YdEo
3abdgos

E:{0,1}x{0,1}—> {0,1}*, @®

Loog  {0,1} 506036ogl 1 Loga®dol  dodw®
LEBHGOJMBL; kU o n-b 3609369™dIBdO 3o -
53300090190 ©sdoxgzmol  3m63M9@ M
SaMMomdby.

36M5JBHOZMNWO©,  MOMOMIMNwo  BodloMg-
dwo K € {0,1}-0308 ©sdogg@ol gubdsos
§o6m3moa96L 39005653390l {0,1}%y.
OH0amME 3030, 3.096mb3s ms30L 3bsd96-
&6 6596OmIdo 5B3965, MMT sGLYDdMBL Slgmo
3030L  9HMIPIOO MINOOWSE  FoMGIHO30
LodgBHOOMEo  Jogmo  (9OMRIMIEO  dEMI-
Bm@o), GMmdol Fo®ds@gdmwo gmbdzombody-
00Lm30L 30 gdYEos F90EJA0  30OHMBJOOL
F9LOengds: gobomgdol bog®mdg vbws ogml mos
39JuBHoL  Log®dol  Gmo, oboswgdo  bs
§oM03moa g6l sdLMEIEHWGSE Fgdmbggzom
000009360Mdol 5 AoLEWGOO MBS Fodmz0Yygbrmo
dbmmE gohmbge (580¢Mmd Mfm@gl 53 dog®l
JOMORIM©O dMIbMAE0). 3bo@os, @I sLgmo
FoxmolL 453mygbgds Ym3z9eEo® 3Mod@0zsdo
doe0sb  BmvbgMbgdgeos.  yggas  obadbhgbo
LodgBHOOMO sEyMMOoMTo 30 FgodeErgds oymb
dbmerm 3°0M03EI5O© 990920
3M03GMbswob Mo 89393900l 0TsOm, G5
0050 603bsgL, MM 0+ Bmfiobssmdgyql gosbbos
399mLsBE3M30 39L53gdMdGOO, dsby

41

4mM39em30L 890 3o@gbml sbgmo Joncmado
[1].

05600  36ogd@Bozsdo Bggbh o6  93bgnds
9mfobosmBgag 399m9loBO3MO30
99L50EgdEMBYBOm,  FoFGHMI  dEAMGOMIOL
MBogOHPBMGIOL  oYbol M35l BGOLOm
9600369¢mz9605 303m3Mm®  MomEgbmdMoz0
565535MMdd0 36M033Mbs¢r0E03mbol
39L50EgdEMBYBLS s FoRGMOL  F9EYMOL
dmeoU, [ON! 9ma3:39dL Lodw)oengdL
(om©IbmMdM0350  993583bMm  LOIYGHOOIEO
Foxzmgdol MogOHmMbmgds 3MH03GMabswoBMMo
39%93900L dodoGI.

09 3M03GMbsoGozmlcml  doBsbos
239000035ml  gobomgdo,  3sdob  derm3meo
30g3Mmgd0L MLogOHMbMdoL sboeroBo dgodergds
Bodmgogoeodmo  d9dgao  sdmEsbol  Laboo:
0m3gdmos  ©sdox3mol  gmbdzos  Ex(M)=C,
Losg K € {0,1}% 5ol ¢3bmdo golomgdo. o0
©@OML 3003FMBs0EGH03MBOoLIMZ0L 3BMmdowos
d9bslgEgwo s Qodmbsbgargeo  d60dzbgerm-
09d0l  Ms0dg q  Mom©gbmdol  fyzomgdo
(M, C1),...(Mg, Cq) 05 0b 3000MdL 39mmZoermls
29Lo®gdo.

50 89dmbggzedo dem3nMo dog®mo 0db9ds
MBogOObM, v Loryzgmalic 893939, MHmIgeros
8999005 2obsbmM309wml  Imfioboswdgyqd
dmombmgl  olgmo OO MomEgbmdol  q
0930qdl 96/  godmmzgrol olgm o t
©OML, G53 509953 0 3O03GHMBIwoG03MbOL
39L50EgBIWMIPL. gl sMOL  MLogMHMNbMYdS
239Lo0gdoL  AsdMmmMzol JodsMm s 0HMIgds
(omEIbmdM0350 @ ©@s t  3565dgBHGmIOOL
Lodwggd0m.

005 BJuBHoL  LEGHOWIBHMMOL LTSS
g39obg  9899HMO0s  mOo  JoMEsddbol -
000mg3ab@3ol  (confusion) s @OgMBooL
(diffusion)  go0dmygbgds.  B00MBBHIS 9Bl
239605gdbs,  HmIol  dobsbos  sToenmls
3930060 25Logdls s Jog®mEHIJuAHL TmGob,
boom ogBool d0Bsbos 2obsml
Fogmm@Egdu@ob 00OMMIYO LoddME™
©dm30pPwo  @os  GIJbGob  g3gws
Loddmemby, Moz 9magz3gdh  Ladwgeegdals
©530mmm  ©os  GdbBHol  LEGHMWIGHOS.
5005653 Lodg@oren 3CAMmMH00d9080
89999 909@0s 2459m30949bmo 00
3om9853H03MM0  2oM©oddbgdo (gl s930MgdL
5@am®omdol  LHMoxddggdsl), 9 dobbgdol

dobomfig3zs© 05653900M™39 LodgGHOHOME
3M03GMyM5530580 go0m0ygbgds Babs(33¢gd0ol o



IV Lsg®osdmmolie bsdgaboghm-¢gdbozmmo 3mbgamabiaos "9bgMpadogol 0sbsdgrmmag 3Gmdergdgdo

Q5 3500 3505%435GH0L 3BYo0", Mdoolo, LsdsMmgzgwm, 2023 ol 20-22 bmgddgko
IVt International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thilisi, Georgia, November 20-22, 2023

230000b6533300900L  M3gMOE0gd0  FMOZOEIR GOS0
0®9M530gO00.

dm3MEmo Joxgmgdol 3M03EHMIYIRMdsDY
3MLgdom Bgaogmgbsls sbgbl ol Rod@os, MHmA
mogobo  dMbgdom  dErm3MMo  Foxr®mgdo
©9GH9HI0bomFPRMmo LobGgdss, 699 gHmo s
03039 ©05 GH9JuGo 9O®MO s 03039 ZLOMGOOL
L53w)9EGO0M YM39wmM30L 250050l gMmLS s
008539 dox3OmE9JbGTo, Gz dowosb ©s30gdL
36033 M3bs0E030LL FoxMOL A5EIH3U.

00 Bogeol odg3sl (300 mdgb
580933606 ©g908900L  (doMomss CBC o
CTR 697009900L) a08myqbgdom, GMIgddos
24090ygb693s  0b0Eg0sEoBoool 39d@GMO0, o3
Lodogdsl  g35dg3l gMHMO s 0039 ©Od
A9Judo ghmo s 0303)  doLOMgdom
2306053936500 bbgoobbgs  Gogdm@gdudsec,
0oa™s0  9O»0  0boEoswoBogool  3gdEHmemob
2409mygqbgds bdoMo o6 sMoL bo3doMolbo oo
399bGH0L LEHOMIEHWOHOL 35MPE EOLHTIWS.

2002 §.  250mg3gybs  8.qrolizmgzol,
6.6000398G0L ©5  ©.396900L6 LGB0,
MHmdgendog §o9mygbgdogenos 09 godmgzoygbmod
0b6030swobsgool  39dBHmOmo 965 ©sdoRzmOL
9510900, 565390 03000 SEWAMOHOMNIT0, 5d5L6
365 ghmbgen, @sLsfyolido, GMymOE gl bgds
53053300 950000, 9MsdgE  M53Ybx g™,
®565d5M0 0639035 gd00m 03JMs300L
Ubgoolbgs 9@e390%g. gb Ima3(390L LodwoEgdsls
MROM 3900 ©3T5mm  @os  BgJuEHob
LEHOMIEHOS dogmm@gdb@do. Lo
2@aMmOHOmIPL  53BHMMBT>  Mfimegl tweakable
dem3MMo dogmgodo [2,3].

09 LEGHOG0sd0  Asbbowremos Bz9b  dog®
9600 3900 G030l SHO SEFMOHOMIOL 53500l
F9L50EgdMds. 030 0ygbgdl 3ool 3bmdogro
3 MM0mIoL 3050353000, MIgEos
LodoEgdsl 43593l doewosb LMoo
3935L6MMm ORYHBONOHO YoMEoddbs.

8og @os> Gadbob LAHONIHYOOL 9BIIGNO©
QOBToS© 245030949b9dm B39b dog®
908030090 30¢0L SEMEOHOMA.
3603@Moym®momddo bgds 256 do@0sbo
0m3ol ©sdoxk®m3zs 256 doGosbo Lowderm
2oLo@gdom.  dSErymGomddo  dglgerols  dq0cgY
©obsdoxmo  derm3o  HoMdmoyobgds  4x4-by
953MH0Eob BsdMowgdom, HMIgElbsg fm)dgb
000aMdoMgmdol  FoBMoEsol  (3oy. 1), Lowos
000MYYo aj HoMdmoagbl mOmMdom dsodl.
©os3oxMHO  MmOHMdOMO  LEHMoJmbo  BsofigMgds

doBHM0oEsdo oM 3bbosb dotx3bog
30H0BMbEHwMMs.
ap; Qo a3 Ay
M= Ay; Ay QA3 Ay
a3z Q3 a3z A3y
aq Qg Qg3 Ay

g309. 1. do@®ogs M

g39@s  M3gH5305, HMIGwoz  LEOWMEYdS

0eMMomddo EoLlsdon® FgduBby LEWMEEIds
00 Fo@Mmoiaby. 99 LGsGosdo  dg39bgdom

dbmmmo 960 3965300, G0dgeog
OBONB3IYOBL @od> GHIJuEHOL LEOTIGHHOL
989JGMG  ©Ts¢ngsl  Bogdmm@gdu@do. gL

3965305 0500905¢%039965© 990degds
Bo3f96OM dogn0sb dot@ogsco:
M x A(mod256),

Loog A Hodm0mopgbl  dodMogsl  4x4-%y,
M0IbE 9993090 2ohbos FgdMbgdeo
oMo [4-8].

MRG® dg@o 35bsBobmgdobsmgzgols
39630bowmm Bz9bo sagym®omdol 1-ero g@s3o

©IGHOLOOQ.

B3gb0 seam®omdo

©33J8350 8m39309@o 335g3b ©os Badude:
GTU Georgian Technical University. gomgdom
Lofyol 16 LoddMEMUL, 35s39o3L ASCII 3mdo

300l InEOR0EOMHIOIMO S5¢EaMmMomdo @5 §o00m35a b  4x4  gobBmIowgdosb A
B30bo doBobos ogz5ymm sbowro tweakable FoBHM0EO:
0M3IMMHO ©G0BIOHOL SEIMM0mT0, MHmdgen-
G T U | Space G e 0 r 71 84 85 32
71 84 | 85 32 71 101 | 111 | 114 71 101 111 114
g i a n Space T e ¢ 103 105 97 110
103 | 105 | 97 [ 110 32 84 | 101 | 99 32 84 101 99

3309 2. oG0S A

9900093 300900 dmIEg3bm 16 Loddmem,
Mmgwoa 939 3939936 ASCII 3m©do s

42

§o6mIM3509600 OmameE 4x4 256%BmIowgdosh B
5BHM03:




IV Lsg®osdmmole bsdgaboghm-¢gdbozmmo 3mbgamgbiaos "9bgMpadogol 0sbsdgrmmag 3Gmdergdgdo
Q05 3500 3505%435G0L 3BYY0", MdoOlo, LadsMmgzgwm, 2023 ol 20-22 bmgddgko
IVt International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thilisi, Georgia, November 20-22, 2023

h n i c a 1 | Space | U 104 110 105 99
104 | 110 | 105 | 99 97 | 108 | 32 85 97 108 32 85
n i v e r s i t 110 105 118 101
110 | 105 | 118 | 101 | 114 | 115 | 105 | 116 114 115 105 116
5309, 3. do@®ois B
B396 096 Fobolifo® godmmgmomo N do@moss:
-1 -2 -2 -2
2 -1 -2 2
1 1 1 2
-1 1 2 -1
5309, 4. ds@®oiEs N
A 35GHM03L 359653wgdmn N do@MoEsby, 3oBO03s  ©op3Ys3L  256-08  dmEYIom o
oL dggpos3  doomgds  obgy  4x4 249005939536 MMHMd00 LoliEgdodo:
206BmBoagdosbo A1 FsBMogs. domgdymo Al
150 -109 -161 164 150 147 95 164
128 18 > 168 128 238 251 168
94 -104 -99 88
94 152 157 88
138 52 67 207
138 52 67 207
150 147 95 164 128 238 251 168
10010110 | 10010011 | 01011111 | 10100100 | 10000000 | 11101110 | 11111011 | 10101000
94 152 157 88 138 52 67 207
01011110 | 10011000 | 10011101 | 01011000 | 10001010 | 00110100 | 01000011 | 11001111
3309 5. DoGOO3s Al
3b65¢My0w©o dgomom 3dmgdgqdo B Bs@moisby.
B396L doge Fobolifjo® odmmzarowo M do@Mogs:
1 1 1 2
-1 -2 -2 -2
2 -1 -2 2
-1 1 2 -1

30y. 6. ds@GHMogs M
B 35@®o@ol 350653wgdm M ds¢MoEeby,

oBm03s 339938 256-0b IO’ ©

oL 99goopoe3  doomgds  obgy  4x4 249005939536 MMd00 LolEgdsdo:
296Bm8omgdosbo Bi do@®ogs. do0gdwo B
105 -122 -128 99 105 134 128 99
-32 -66 -13 -43 224 190 243 213
140 -117 -134 145 140 139 122 145
93 -105 94 92 93 151 162 92

43




IV Lsg®osdmmole bsdgaboghm-¢gdbozmmo 3mbgamgbiaos "9bgMpadogol 0sbsdgrmmag 3Gmdergdgdo
Q05 3500 3505%435G0L 3BYY0", MdoOlo, LadsMmgzgwm, 2023 ol 20-22 bmgddgko
IVt International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thilisi, Georgia, November 20-22, 2023

105 134 128 99 224 190 243 213
01101001 10000110 | 10000000 | 01100011 | 11100000 | 10111110 | 11110011 | 11010101
140 139 122 145 93 151 162 92
10001100 | 10001011 | 01111010 | 10010001 | 01011101 | 10010111 | 10100010 | 01011100
0309 7. d5G®0o3s Bi
3580933675 FoBHGogolb  boggwo  3oygbgdoy  256-0b
230003365 ©sdoxzmol  FgdMHbgdmeo 3o 9d60badwe, dabsdsdobs N1 o
36m39gLoos 9d306M9mgbo 296bbgeggd0m. M1 353®03g0L. 35bo0gdo s mgds »bEs 0y039
580933006 OML  godmygbgdmmo N s M MByds [9,10].
-1 2 -2 2 -2 -1 2 2
-2 -1 -2 -2 -2 -2 -1 -2
1 1 1 2 1 1 1 2
1 -1 2 -1 1 -1 -1
3309.8. do@®ogo N1 doBmogs M1
33365

B396 dg39bgo TbmwmE gHom M3gMsEosl,
Omgwog  JbOUB3gwYngl  ©os  Byduhob
LAHOYIHVOL  9BIIONO >l FogHhe-
A9du@do. bggh Fgdombggzsdo 256 doGowsb 115

00@35 296035 (330G, M3 FoE0D 390
9900905.

@oBIMGHNOS

1. Shanon C. (1948) Communication theory of
secrecy systems. The Bell System Technical
Journal. 27: 379-423, 623-656.

2. Liskov M., Rivest R.L. (2011) Tweakable Block
Ciphers. J. Cryptol., 24: 588-613.

3. Halevi S., Rogaway P. (2003) A Tweakable
enciphering mode. Advances in Cryptology -
CRYPTO. 27, 29: 1-33.

4. Lester S. Hill. (1929) Cryptography in an
Algebraic Alphabet. The American Mathematical
Monthly. 36, 6: 306-312

5. Bibhudendra Acharya, Sarojkumar Panigrahy,
Saratkumar Patra, Canapsti Panda. (2009) Image
Encryption Using Advanced Hill Cipher
Algorithm. International Journal of Recent
Trends in Engineering. 1, 1.

6. Julakidze L.E., Qochladze Z.l., Kaishauri T.V.
(2015) Designing of a new tweakable block
cipher by using the modified Hill’s algorithm.
Georgian Engineering News. 73 (1): 44-49 (in
Georgian).

44

7. Julakidze L.E., Qochladze Z.l., Kaishauri T.V.
(2015) The new symmetric tweakable block
cipher. Georgian Engineering News. 73 (1): 50-
56 (in Georgian).

8. Julakidze L.E., Qochladze Z.l., Kaishauri T.V.
(2015) A Possibility of constructing a new
symmetric tweakable block cipher and a method
of calculation of Pearsons’s correlation
coefficient. Georgian Engineering News. 76 (4):
39-45 (in Georgian).

9. Levani Julakidze, Zurab Kochladze, Tinatin
Kaishauri. (2021) New Symmetric Tweakable
Block Cipher. BULLETIN OF THE GEORGIAN
NATIONAL ACADEMY OF SCIENCES. 15 (1):
13-19.

10. L.E. Julakidze, Z.I. Kochladze, T.V. Kaishauri
(2017 by Nova Science Publishers, Inc.) New
Tweakable Block Cipher. Computer Science,
Technology and Applications. Information and
Computer Technology, Modeling and Control.
ISBN: 978-1-53612-075-2. 50: 505-513.



IV Lsg®0sdmbolie Lisdgsboghm-@gdoogm®o 3ebggmabaos 9bgmagdozol msbsdgommag 36hmdergdgdo
Q05 3500 30fY39GHOL BPY0", MdOErOLo, LadsMmgzggem, 2023 fiemol 20-22 bmgddgto
IVt International Scientific and Technological Conference **Modern problem of power engineering
and ways of solving them", Thilisi, Georgia, November 20-22, 2023

3bob 9bgools gsdmygbgdols 3gMlsdgdE03900 LsdEby - X9g35bgmol Mgaombdo

602056 Bo6r10565330em0, 3gdb. 89;3b. WMJGHMG0, dm. d9360gH MsbsddMmIgeo,

Lod. $9d6039M0 b6039MLOEIEHOL 5. 9058300l bob. JoG30l LobEgdgdol 0blEoEMGO,

0. 0MB0SL Lob. LodosMmzgaemb Lofo®Bmm dogrgdobs s 3BgdMoz0 MYlwyMLgdoL dgdlhsgergero
39630, J. 3000, LyJsOmggeem, E-mail: nmirianash@gmail.com

63D56 gsgamsdgomo, gdb. dgisb. 39600, 3HMmBgLMeMO,

Lod. 39603900 Mboggmlo@gBol s. geros830¢ol bsb. Bo®m3zol LoliE)dgdol 0blGHOGME0,

J- ©d0obo, bagsMmnggeom, E-mail: nkavlash@gmail.com

D@50 eomdlisdg, (39db. 9b. MIGHMMO, 3HMBILMGO

Lod. G9db03M0 Mb03gMLOEIEHOL 0. HMMEIBOLL Lob. LodoGmMzgeml Lafomdmm doggdols s
0b690Mm0g0  MYLYELYdOL FabFogErgero 396G, J. MdoOLO, bads®mggem, E-mail: z.lomsadze@gtu.ge
0009396 33060358300, To0LEMO, d93b0gH MbsTIMMIgo,

Lod. $9db03m0 b039MHLOEIEHOL 5. 9053300l bob. JoBzol bobEgdgdol 0bLEoEMGo,

J- ©d0oobo, bogo@mggenm, E-mail: geto.kvirikashvili@gmail.com

36m95305. IabLYB 580 gx3slgdmEos LodEby-K935bgmMOl Mgaombols Aol 9bgcygB03Mwo 3n@Egbioswo ©s
dobo  5m30Lgdol  39ML3YdBH03900.  Ladbg-xoz3sbgmol  Ggho@GmEmos oo  3geomgbytyg@ozeo
3m3H9bgoswom bolosmgds. J. OHMmEombmgzsdo dbol bomgdol boby®mdwogmds §gwofodo s©fg3l 2633
Loool, Mog momddol 10%-00 dgEos J3gybol Lbosdmowm 058396909 Bg. dBolL, MMMz Asbsbergdso
96963930390 OHLYOLOL BoOHPME 98MYghgds Lodregdsl 0dergzs Mgaombdo 990ddbsl sTs@EHgdomO

969639303wo  Loddwszmggdo, OGMIWgdog N OOb3gEymagb  sebodbymwo  OgELOL  FosBom

dmbdoMgdsl s Mgaombol  9bgeMHMImdstmoggdol daMmomdol BMELL. dmblgbgdsdo bskggbgdos, ™I

930LoLEHIOL E30LS S B6gdMmOZ30 MYLMOLYIdOL MSF0MBIEIMMSE Fodmygbgdol LEGHMEJAO0L 89dmdsggds,

®5b0dgMm3zg,  93MWMY0Me©  LYRms  GHYJbmEma0gdol  sbgMy3s,  Lodo@Momggermlb  93mbmdozmMo

3039gb305¢0ol BOEOL 9MHm-gHMO 599(30gdIE0 30CIMDSY.

Us335600 bodgggdo: 9ol gbgtaos, 969Mm@sbma3s, X99MM0 M5@0530s, 553gdoL bobyMdwogmds,
00MIMToMoyq00.

Prospects of using solar energy in the Samtskhe-Javakheti region
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Annotation. The report evaluates the solar energy potential of the Samtskhe-Javakheti region and its utilization prospects.
The area of Samtskhe-Javakheti is characterized by great solar energy potential. St. The duration of sunshine in
Rodionovka reaches 2633 hours per year, which is almost 10% more than the national average. The widespread use of
the sun as a renewable energy resource allows the creation of additional energy capacities in the region, which ensure the
widespread consumption of this resource and increase the sustainability of the region's energy supply. The report shows
that the development of a strategy for the protection of the ecosystem and the rational use of natural resources, the
introduction of modern, ecologically clean technologies, is one of the necessary conditions for the growth of the economic
potential of Georgia.
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The potential of wind energy in Georgia, its risks and benefits for business, and its role in the
country’s energy security
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Annotation. The present paper reviews the potential of wind energy in Georgia in three dimensions: business, government
security, and science. The paper employs a qualitative method and is divided into three stages. The first stage analyzes the
secondary sources, during which international as well as Georgian documents have been examined. The second stage consists
of requesting relevant information from the Ministry of Economy and Sustainable Development. As for the third stage, we
have conducted in-depth interviews with experts. During the research, we intentionally interviewed four representatives of
the following fields: executive authority, regulator, independent expert, and business in order to obtain a comprehensive
picture. The research has confirmed that domestic production in Georgia is interfered with by several factors: local resistance,
the inconsistency of politics, a lack of investments, and a feasibility study
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Introduction. Energy is an irreplaceable resource responsibility to reduce green emissions until 2030 [2].

without which development and even existence are
unimaginable. During the last two decades, renewable
energies caught the attention of lawmakers as well as
business. The world society has distinguished that
sustainable development is impossible without neglecting
nature. In response to these challenges, the United Nations
Organization reached an agreement that was called Paris
in 2015 [1]. So-called “Global framework” was formed

Energy security is one of the priorities when the talk is
about a county’s independence and sustainable
development. Especially, the issue of energy security is
acute in the European Union, main supplier of which is
Russian Federation. The last one’s invasion into Ukraine
in February 2022, caused sanctioning of the aggressor by
different countries. As a result, individual states or unions
unanimously noted that Russia is causing not only peace
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problems, but also energy [3]. The European Union’s
almost unanimous decision (banning Russian oil and gas)
has fostered the topic of renewable energy development.
At the same time, the relevant agencies in Georgia are
discussing how to ensure the country's energy security so
that neither the consumer nor the country's reputation are
harmed. According to the Georgian Electricity Market
Operator, 62 percent of the imported energy in the country
is from Russia. It must be noted that 82.5% of domestic
generation goes to the renewables — hydropower plants.
Recently, in Georgia, renewable energies are being
actively discussed as an alternative to Russian gas and oil,
although more work is needed in this direction. Despite
the fact that Georgia is operating one wind power plant,
practically the field is unexplored.

The purpose of the article is to study wind energy potential
in Georgia, distinguish its benefits for the state and
business. Moreover, assess its subsequent risks and role in
energy security.

Results and Analysis

Renewable energy’s role in the state’s energy security.
Term energy security means stable, sustainable, in-time
and in affordable-priced access to energy resources.
Nowadays our existence is unimaginable without
electricity. It is an engine for the operation of various
objects such as hospitals, water suppliers, emergency
services, financial and banking systems, logistics, etc.
Failure of each of them, in some cases, can be disastrous.
The energy systems of countries differ from each other;
however, the conceptual frame is common: production,
transition, distribution and supply. The failure of one of
them can have serious consequences for energy security.
The risk can be economic, political, technical
(technological) or climate-environmental.

Georgia. Georgia is seriously depended on imported
energy resources. According to the Georgian Electricity
Market Operator data, the balance of electricity in 2021
was the following: The electricity produced by
hydropower plants amounts to 82.5% of total production
and consists of 10 182.1 min. kw/h. As for Qartli wind
power plant, it accounts for 0.7% of total production with
83.4 min. kw/h. The trading balance is negative: 1 615.2
min. kw/h (see diagram).

391 2379.6

2006.2 = Thermal Power
’ 834 Plant
Qartli Wind
Power Plant
Hydropower
Plant
10128.1

Diagram. Georgian Electricity Balance (min. kw/h), 2021

Source: Georgian Electricity Market Operator
Thermal power plants, which produced 2 379.6 min. kw/h
of electricity (18.8% of total production), have a
significant role in issues of energy security in Georgia.
Otherwise, they are called guaranteed capacity sources, as
in cases of severe deficiency, they are delivering
electricity into the grid. Thus, demand and supply are
being balanced. Notably, during rainy seasons, when the
water level is high and HPPs are producing more
electricity, the share of TPPs is decreasing.
The electricity produced by TPPs cannot guarantee energy
security in the long term, as it is a source of secondary
energy, the fuel of which is gas. According to the article,
2 573 mIn. cubic meters of gas were imported into Georgia
in 2020, of which 7.92% was Russian [4]. The situation
dramatically changes in 2021, when Russian imports are
increasing by 107% (15% of imports). Despite it,
Azerbaijan still remains the main supplier.
In light of 2022 energy crisis, Georgia faced serious
challenges as the price of electricity and gas had risen
drastically. For the first quarter of 2023, the price of
above-mentioned energy resources has not changed in the
retail sector.
The potential of wind energy in Georgia. Georgia is
located on the subtropical northern border, because of
which it is influenced by complex and diverse atmospheric
processes of the temperate and subtropical zones [5]. The
average wind speed in Georgia varies between 0.5 and 9.2
m/s. In some regions, it is reaching even 15 m/s. The
studies show that Georgia has significant potential, which
is more than 1300 tw/h [6].
The potential of wind energy in Georgia is practically
unstudied. However, there are a couple of dozen studies
that approximately give us a vision pf the existing
situation. It must be mentioned that Georgian Wind Atlas
has not been updated since 2004. Unfortunately, the
information in the Meteorological Service is insignificant.
An interested party can use The Global Wind Atlas to
measure the speed and density of the wind in the desired
area.

Picture 1 depicts the average speed of wind at 100 m,
as for Table which is given average speed and density.
Mtskheta-Mtianeti, Shida Kartli, Imereti and Samtskhe-

Javakheti stand out [7].
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Picture. The average speed of wind (0-15 m/s) at 100 m,
Georgia
Source: Global Wind Atlas

The average speed and power density of wind by regions,

Georgia
Table
: The average power of wind
Region The average s/peed of wind ’ s
(m/s) density (w/m?®)
Abkhazeti 571 328
Achara 5,69 311
Guria 5,89 384
Imereti 8,82 1051
Kakheti 6,18 464
Kvemo
Kartli 784 769
_ Miskheta- 9.6 1053
Mtianeti
Racha
Lechkumi- Kvemo 74 603
Svaneti
Samegrelo- 7,05 677
Zemo Svaneti
Samtskhe-
Javakheti 829 565
 Shida 889 693
Kartli
Thilisi 6,66 775

Source: Global Wind Atlas

The risks of renewables. During the talk about energy
security and sustainable development, we should consider
nuance, such as risk. Stable production is one of the
components of energy security. For the energy system, any
positive or negative deviation that is not covered by the
relevant guidelines carries some risk.

The main challenges of renewable energy are connected
with its price and its integration into the grid. Considering
that the place for electricity mining frequently is far from
the settlements or/and needs additional infrastructural
works before the beginning of the main phase, the cost of
the project is rising. As a result, the time of return on
investment is increasing.

Seasonality and cyclicality are the cornerstones of
renewable energy development. In the Georgian case, the
volume of electricity produced by small HPPs is
dependent on the water level, which is related to
precipitation. Therefore, it is impossible to produce
electricity stabile, which is a risk for the distribution
system. In case of excess energy supply, the dispatcher
must ensure that the flows are redirected in the required
direction so that the system is not overloaded. In the case
of low supply, the dispatch is looking for additional
capacities, so demand and supply are balanced in the
system. To avoid such problems, in the Law of Georgia on
Energy and Water Supply, there are respective
mechanisms. One of them is the imbalance tax, when a
company produces more or less electricity than was
forecast [8].

There are 7 main risks related to the wind power plants
[9]:

1) strategic/business

2) transport/construction

3) operation/maintenance

4) liability/legal

5) market/sales

6) counterparty

7) political, policy, regulatory

Business environment and benefits for business. The
renewable energy business requires a huge initial
investment, and as for return, it is protracted in time. To
encourage the field, it has been creating specific
instruments at local as well as in international levels.

One of the goals of Georgia's law On Promoting The
Generation And Consumption Of Energy From
Renewable Sources is to lay the groundwork for
legislative support and encouragement of renewable
energy generation. Besides, the Georgian government was
using instruments such as power purchase agreement and
feed-in tariff for different periods.

The new investment instrument, the Contract for
Difference (CFD), has been launched since 2023. In
contrast with PPA, here the government does not enter into
a direct dialogue with an investor. CFD contracts will be
signed on the basis of an auction, and the company with
the best price in the auction will receive a right to build a
power plant and, in the future, sell electricity at the agreed
tariff.

In order to improve the business environment, in
accordance with the commitments made to the energy
union, the reform of the energy market was actively
started, which aims to deregulate it. By the ordinance of
the Georgian National Energy and Water Supply
Regulatory Commission (GNERC) Ned6 On Approval Of
Electricity Market Rules, electricity day-ahead and daily
market rules were approved. [6] The Government of
Georgia’s ordinance Ne246 ON APPROVAL Of The
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Electricity Market Model Concept ensures an equal
condition for interested parties. [10] The launch of
Georgian Energy Exchange was delayed several times,
and for now it is planned for July 1, 2024.

The factor that raises interest in renewable energies is the
Black Sea submarine cable project, which will connect
Georgia and Romania through the Black Sea [11].
Therefore, it will unite the Georgian and EU electricity
markets. The energy produced in Georgia will be possible
to sell on the European market, where the price is higher.
Besides, the country will be able to expand its transitional
potential.

Research methodology and Interpretation

During in-depth interviews, 4 respondents were chosen:
Sopio Khozrevanidze, Deputy Head at Market Monitoring
Department at GNERC; Margalita Arabidze, Head of
Energy Efficiency and Renewable Energy Policy and
Sustainable Development Department, Ministry of
Economy and Sustainable Development of Georgia; Irakli
Samkharadze, PhD in Law, OMINA — The Plural of
Energy, advisor; Tornike Janashvili, entrepreneur, CEO of
Block Group.

The analysis of the obtained results should start with the
legal framework and business environment. In the opinion
of the regulator and executive authority, carried out
reforms are effective, as shown by the statistics. On the
other hand, the business representative expresses concern
that in the country there are unpredictable political and
economic situations, and in such circumstances, it is wise
to refrain from investing. The business representative
highlights that different encouraging instruments are not
priorities. Moreover, the independent expert emphasizes
attention to the legislative frame, which is imperfect. We
have several laws by which we are guided, but they are not
sufficient. Mr. Samkharadze draws attention to secondary
legislation development.

The notes of the business and expert are fair, as making
investments in an erratic business environment is
dangerous. And in turn, this environment is largely created
by the legal framework, which is imperfect.

As a result of the interview analysis, it can be said that in
the development of the country’s energy sector, the
European Union and its associated organizations play a
significant role.

As a result of the research, it was revealed that there are
voluminous wind energy resources in the country, a
meager amount of which has been utilized. Besides the
above-mentioned problems, the development of the field
is hindered by the lack of new (state-conducted) research,
the unliberalized market, and the network’s low capacity.

Conclusion

For sustainable economic development and to ensure the
autonomy of the state, it is crucial to deal with the energy
security issue. History has shown us many examples of
how dangerous it is to depend on the energy resources of
the Russian Federation.

Diversification of generation and supply is one of the
components of energy security. The main sources of
electricity in Georgia are HPPs and TPPs, which cannot
meet the local demand.

It was distinguished that wind energy has a great role in
the diversification of a country’s energy balance. Thus,
energy security levels are rising as electricity produced by
wind can replace imported or/and generated by TPPs.
Undoubtedly, renewables have risks that are related to the
source’s seasonality and cyclicity. Despite it, under the
conditions of their correct integration in the energy
system, the level of energy security will increase
significantly.

The documents available today regarding the development
of the energy sector are inconsistent and, in some cases,
far from reality. Lack of feasibility studies and scientific
papers is a hindering factor in the development of wind
energy. In this direction, it is necessary to update the wind
atlas together with international partners, through which it
will be easier to attract investors.

The European Union and its associated countries have
made significant contributions to the development of
Georgian energy legislation. Itis under the influence of the
regulations adopted by them that wind and, as a whole,
renewable energy are developing in the country.

Wind energy development means more foreign investment
in the country, more working places, technology
development, and increasing the income of the Georgian
state budget. Hence, these factors will have a positive
impact on the country.

As for business, engaging in green manufacturing and
employing more people will bring them reputational
benefits. Nowadays, businesses care about their
reputation. By investing in renewables, they will take
another step in the improvement of environmental and
socio-economic areas.
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Optimal management of the hybrid electric power system
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Abstract. The paper discusses the possibilities of joint parallel operation of several energy sources in the hybrid
electric power system, which allows continuous, sustainable and cheap electric power supply to consumers. The
advantages of the programmable hybrid energy system are highlighted, in which the joint operation of two or more
energy sources is controlled by means of programmable converters. The paper also presents its functional scheme.
An algorithm for the operation of such a system is drawn up, taking into account the major criteria.

Key words. Electric power supply, invertor, generator.
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The principle of operation of combined panels converting solar energy into electrical and
thermal energy and prospects for their use in Georgia
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Annotation. The article provides a description of solar photovoltaic and thermal panels and a brief description of the
working principle. The great importance of thermal stabilization of solar photovoltaic panels in terms of their energy
efficiency has been shown. General information on combined panels converting solar energy into electrical and thermal
energy is also given. In conclusion, it is shown that the use of combined panels in the mountainous regions of Georgia,
in particular in livestock farms with at least 100 animals, is already profitable and will be even more profitable in the
future.

Keywords: photovoltaic panels, combined panels, solar collectors.
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Georgia's energy sector and echoes of the Russia-Ukraine war

Ketevan Vezirishvili-Nozadze, Doctor of Technical Sciences, Professor,

Georgian Technical University, Thilisi, Georgia, E-mail: ketivezirishvili@gmail.com
Elene Pantskhava, Academic doctor, Associate Professor,

Georgian Technical University, Thilisi, Georgia, E-mail: elenepantskava@mail.ru

Annotation: After Russia invaded the territory of Ukraine, the world appreciated the importance of energy resources
more. The current conflict has undoubtedly revealed the potentially dramatic consequences of dependence on Russian
energy products even for such an integrated and highly developed market as the EU market. The purpose of our research
is to describe how the echoes of war will reach the energy sector of Georgia. The starting point of the research is the
discussion of energy security issues of our country, because the results of the war are directly related to the future
development of Georgia. In our article, we will review the main challenges in terms of energy security of the country and
we will try to answer the questions accumulated in the society in the following directions: 1) Russian capital in Georgian
energy and the impact of sanctions; 2) EU's energy policy in relation to Russia and its impact on Georgia's energy supply.
Keywords: energy resource, EU market, energy sector, energy security, Russian capital.
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Application of the exhaust gases of internal combustion engines
to regulate the climate of the inner spaces of vehicles.
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Annotation: One of the possible options for increasing efficiency of thermal installations is to improve one of the
characteristic parameters compared to the existing one. Improving the power, economic and ecological characteristics of
thermal installations is very relevant at the modern stage. The result of the analysis of the performed works show that
there are no systems working on combined cold-heat modes for air conditioning heating of the improvement of the
abovementioned systems directly depends on the temperature and the nature of the flow movement, which undergoes a
significant change during operation of any thermal equipment in different modes there for great importance is attached to
the use of the thermal energy of the exhaust gases in the cabin of vehicles, for the purpose of air conditioning - heating
(refrigerator-device).

Keywords: exhaust gases, internal combustion engine, thermal effect, air-conditioning-heating, heat exchanger.
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Safety of gas supply to high-rise buildings and efficiency of gas consumption

Giorgi Chagiashvili, Academic Doctor of Civil Engineering,

National Forensic Bureau, Technical supervisor for engineering examination . E-mail:Giorgi.water@yahoo.com
Shota Mestvirishvili, Doctor of Technical Sciences, Professor,

Georgian Technical University, E-mail: shotamestviriSvilill@gtu.ge

Annotation. Gas supply plays a significant role in both the energy and social spheres of Georgia. Despite the explosion
hazard of household gas, it is widely used in gas both in industry and for domestic needs. Compliance with the rules for
using gas requires a serious approach, because the slightest mistake can lead to disastrous results. In our case, we consider
the use of natural gas in high-rise residential buildings.

Keywords: Gas, High-rise building, Explosion, Pressure stabilization, Jet. Nominal pressure.
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Problems in the formation of a competitive electric power market in Georgia and ways to solve
them

David Japaridze, Doctor of Science, Professor,

Georgian Technical University, Thilisi, Georgia, e-mail: d.japaridze@gtu.ge

Giga Jojua, Doctor of Science,

Georgian Technical University, Thilisi, Georgia, e-mail: giga260780@gmail.com

Dato Jogiashvili, PhD, Student,

Georgian Technical University, Thilisi, Georgia, e-mail: dato.jogiashvili.phd@gmail.com

Annotation. By studying the world experience of competitive electricity markets and as a result of scientific analysis,
the main problems and risks associated with the launch of a similar market in Georgia and its perfect functioning have
been identified. Georgia's electrical energy balance and operation modes of power plants are analyzed, their seasonal
nature, and possible maximum reserves are identified by optimizing the operation modes of the capacities currently
operating in local electricity production. An optimal model of electricity import substitution with the maximum use of
the reserves available from local electricity generation sources is proposed and its economic efficiency is substantiated.
To ensure the electric energy security of Georgia, medium-term forecasting of the country's electricity production,
consumption, electricity losses and export-import has been carried out using modern mathematical methods. According
to the forecasting results, the prognostic electric energy balance of Georgia is formed.

Keywords: competitive market, forecasting, electricity, generation, risks.

Fgbs3s0.  J399obsdo  gwrgdBHMmgbgmagdo- dmmbmzgbgdol ©mbgbg bOHMb3grynss.
300 MLOBOMbMgdOL sbserobom 0633935, O™ LogdoBmzggeml dlgoglo 3OmdEIoL 35oFY39¢)d
3m0632096¢ o 99JHOMIBIORIG0ZILO 0535380690905 g MO SOMIGIGRMH:
05DMOL 6> Ho R3bd0mboMmgdol doGoms o 1534900560 Fo®dmgdol 99 SHO-
00m3965L  FomBmoagbl  J3gybol  gergd@em- 96963000 dmmbegbols o3dsgmaz0wqds;

96960393030 MLOROHObMIdoLl  Mbsdgmmgg

87



IV Lsg®omsdmeolm bsdgabogm-¢gdbozmmo 3mbaamgbaos "gbgtaadozol 0sbsdgwommay 3Hemdergdgdo
€05 3500 35¢0055939GH 0L 3BgB0", MBOEOLO, LogoMmggmm, 2023 ferol 20-22 bmgddgho
IV! International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thbilisi, Georgia, November 20-22, 2023

e 5MOLYdIMOo 4B6sbEgdsO 9bgHMOgLe-
LgdOL 5030LgOMDS;

¢ Lo0b39LBH0EoM MYlOLdOL IROEOG0;
930MMYPOMOHO 5 0BgdMH030 bolosMOL
Lon®mbggdo;

*  93MMY0sHY IGHZ0MMZ0L A5d0gMHJdY;
Lsdg3boghm, LadMmgddH™m  ©MRYMIMO30
3003¢gdLol 300G0300 3RMIMIMd.;

*  JXIOOMIBIOHO0L Fo®dmgdol
LY BMBYOMBds;
o Lopasmgm  930mb6mdozm@o  Log®mbggdo

(9596393030 Fmfymdoemdgdol, dolisergdol,
053003 dGH0Mgdgo s Bomsstogm bsfs@do,

J30960L  ©0M30@Y0MYds g gdBHOMYbgMyool

083m6HGDY,  gwadBHO™MIPgosHy  BHoM0xiqd0l
BMEOL Lo INHMYDS).

® da3gybol  93mbmIozol  9MSLEHIBOEIMO
24950630magds.

doMomso  bsfloemo.  gergdBHMmgbgtool
30631096@ Mo 35BMgdoL  FmbJzombodgdol
LogMSAMGOLM 2450030900l [5,6,8,9]

Lboe®mdolgo dqbfogerol G99y aa0bos,
O3 50 8085000 adom  momddol  gzgs
339996580 0530 0h0bs 356 339w90Td 3O MdENYFYdTs,
Jdoon  JmMolL  Jmoget  3OMdgds  doBbgmaros
339960L 9@ 9dHOg69MR39H03NWO TusBOPbMYDo,
0QR0MdM030  [oMdmgdol  gergdGHemmgbgdaoom
dsbBbg Imbmzgbol LEOMo© o3ToYMTBOGdOL
ObON63IwYmgs,  993b0gH I ©abdYMY-
00 LoGOMoBM 300030l gbbmemE0gwgds,
653 0535000  9gBHOMIbgMaBH030L  olgoo
399300 3963000060905, MMI  QoIFHOEO  0gml
50 ©™bolidogdol 93mbmdozMo g539d@0sbmds.

999 EHO®IMTM500L FPMMBS S Tglododo-

Lo 9fy300 B>

bogdedoggermdo 306306bGwo JegdiO-
9696393030 R OToll) 3 IoMgOLD
053533060900 36O mdrgdgdol bBoeobo

o600 3MdL dsBOOL BYMR30L TmsgsM oLV,
®mdgerog 5oL J3agbolb  fig3000  9gddO-

969630000  BMBoMoygdol  YHOHMbzgmymas. 53
36mdeqdols 2905%Y39G 0L 0075356
900560 gds© doPbgrmos 504950500

5QR0WMdM03 9w 9dBHmmabadgool  Fo@dmgdsdo
dmgddgo Loddwsgmggdol ddomdol Mgm0dgdol
M33000Do3000  gugd@BO™mgbgaool  godmdmds-
390000 MgHgMH3900L FogLoToMEO goBM3wgbs s
dgbodsdobo  0d3mOEHOL  FgdEotgds.  Tgmey
36083690 m3569L0 0dm3obo J39460L
999 EHOMIbgmRo0lL  Fomdmadol 9630006930l
UAHOGHIR0MWo 39300,  dsmzoobfjobgdmwo
IIIOOMLIEEIOIRL  ©pbow  @OH™To
59967905 s 9JudEgsB 30580 99y39bs.

[1,2] 36@IgoolL  93BHmGmgdoL  dogh Mo
893bogeywwo 33wg30L L5839 bY
258m3@aboos  gergdBHmHmgbgmaool  SEPOoEMmd-
Moz  PoMdmgdsdo  sOLgdMeo  360dzbgemgsbo
M9HgM39%0  ©s  oEpgbowos 83  gHoom
993BM™9bgHRo0l  033mMmEOL  860d369¢mgsbo
3993060905 o LIdMMYOIYE0s 53 MbBolidogdol
9306m3039M0 939dGH0sbMd.. [10]
dOHMoL 53BHMMgooL dogh Bo@sMmdWMwo 33wg30L
d90gas 2019-2022 {iergddo  mdmbsyrgMgdol
99dEHOMIbgmR00lL  FomBmgdol dmbogdgdo s
dom0 3mdomdol 09509900 dm390weros 3b6M. 1-8o.

L54oM390MmTo SOBYOWWO 5EYOEMOG030 LoBIE3MYIBOL MYHIM39d0L s 0I3MMEHOL JMEMEMdZdOL
39009690000 565¢0Bo M399d0Ldobgzom 2019-2022 §f.

gbcoeo 1
©slobgegds 2019 §. 2020 §. 2021 §. 2022 §.
033m6 G0 by 699,1 478,9 1497,2 1508,8
(0¢6.33¢%.bo.)
0036 G0 Bolobs33wgdms sMLYdEO
>OA0MOM03009HgM30 (3¢0b.33¢%).Lon.) 681,9 478,9 1300,6 1459,6
56530bo (Beb.33¢3%.bon.) -17,2 0,0 -196,6 - 49,2
3bMooEsb 0033935, MMI  sLsbvyero 03GHMOms  xamxkol  dogm  [4,5,10,12,13]
05639690c0gdol  obgEz0m  5OYOXMBGOZ0 opbomos, MM Lojs®omggermdo  dmddgo
LoddEogMggdol  9x8gdBH0bsE  2sdmygbgdols 300MHMg9dEHOHmMbIaMgdby dglodergdguos

890mbgg3sd0 d9glodergdgeos 0d3mMEHob doduo-
oMo 9983060 90s.

88

60,8 9wb. 333.Lo.-ob  gwgdBHmgbgmaool
39003 353900bM30L  LoFoMm  Fywol sbBmy3zs,



IV Lsg®omsdmeolm bsdgabogm-¢gdbozmmo 3mbaamgbaos "gbgtaadozol 0sbsdgwommay 3Hemdergdgdo
€05 3500 35¢0055939GH 0L 3BgB0", MBOEOLO, LogoMmggmm, 2023 ferol 20-22 bmgddgho
IV! International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thbilisi, Georgia, November 20-22, 2023

0039 gdBHOHMLoymdby  geadBHOH™mgbgtgool dm3gdmwos bgdmo obbowryemo  Bobogzangdols
20003539000 gobMOL botxbg s sBMAowo Ldq0s.

9ol 459myqbads ©g3900M0L m3980 0d3MOEOL

Jowoobs  Bolioboggrgdeme.  gbM.  2-8o

956939909090 39bgd0m s MBIMVBEYMOIOO0M 0T3MMOEHOL LMIEsBBs33gdoL Bdgds 2020-2021 §F.

9b.33%.Lo.
gbMoo 2
@3bobgwgds 533 | Loy | @d® | bm | g | 056 | oy o6 | 830 | 350 | 036 03 533 | bgd o | bog | ©93
9 3 () @
00mbsIMH OOl
5308185285 1 62, | 156, | 251, | 351 | 493 | 382 | 439 | 185, | 82, | 03 | 1,1 | 54 | 82, | 104, | 235 | 300, | 390,
68@6 ; @)?s?n ) o 9 1 3 1l 9] 0] 3 7 1 6 2 0 | s 1
000byIOHIdBY
LOLYBIEO bsFotm 110 | 59.9 | 169 | 12, | 33, | 179 | 114 | 311, | 146 | 1,6 | 00 | 1,1 | 133 | 132, | 157 | 110, | 739
99630 5 7 0 0 4 5 7 9 1 )
906.33¢%).bon.)
056 930G YO0
Bgbgdol 3s8cdugBsggds | 637 | 391, | 384, | 388 | 409 | 352 | 154 | 202, | 270 | 599, | 670, | 880, | 687 | 495 | 298 | 370, | 365,
b (9eb.33¢-bo>.) 72| 8 [ 6 | 76 |2 (5 |7 |2 | 7 | 6 | 7 | 4 | 4| 3|5
05693 M0M OO
Baligdo Bobaggemgds 537 | 355, | 384, | 388 | 409 | 352 | 289 | 202, | 270 | 599, | 670, | 880, | 626 | 495, | 298 | 370, | 426,
806.33¢9.10.) 7 3 8 6 716 |9 5 7 2 7 6 9 4 4 | 3 3
08360 10, | 242 [ 169 | 12, | 33, | 179 | 249 | 311, | 146 | 1.6 | 00 | 1.1 | 72, | 132, | 157 | 110, | 134,
36.33%.bo.) 5 7 5 0 7 4 5 9 9 1 2 7
00mbyOHIdBY
LOLgBIEo GbgH30 275 | 443, | 358, | 249 | 130 | 225 | 114 | 434, | 517 | 513, | 353, | 338, | 278 | 364, | 384 | 257, | 73,9
sy (BB, 35304, b02.) 7 | 8 5 3 2 | 7|0 0 6 | s 6 9 3 3 8 | 7
000y IMIO0
Baboggegds 173 | 216, | 268, | 363 | 527 | 561 | 553 | 497, | 228 | 1,9 | 11 | 65 | 216 | 237, | 392 | 410, | 464,
306,336 b0>.) t]o |2 |8 Aa] 03T 31 | a7 |o
2396bMO 309w gdMeos 2019-2022 v 5353000 gargdBMmgbgdyool  feromeo
Logdo 390 mdo 033MmMEMIOMXIO ©S SOYOLIMD- bodngomem  dgfmbowo  BaMoxngdol  sbysmodo,
“030 396965300l LoddEs3Mmggool Toduods- 390092990 SLabmos gbé. 3-0o.

60 359mygqbgdom  gs8mdmdsggdemo

033mOHGH0MJOME0 OO SOYOLMIMOZIP E5T5EHJO0M 580335390 0gmgdBHmmgby@aool Huomeo
Lodwgom dgfmboero Gomoggdo 2015-2018 §F.
bobgmgds 2019 §. 2020 §. 2021 §. 2022 §.
0033mMGH0MJdMo gugd@OHmgbgmaool 6,26 491 4,52 5,22
159.99(mboro GsM0ogo (3g6(30/33¢)-Lo)
5QR0MOMOZIO ©F5E GO0 453853900

999 EHMMgbgm 00l Lsd.dgfmboo GosMogo 3,37 3,51 4,08 4,09
(3960)0/336-bo.)
gb®. 3-do FomIMEYgbowns 5EYOXMIMOZ0 @doL  obLBO3MOL  JoBbom  Bo@oMgdmwos
§om3mgdol  gwgdBHmmgbgdaoom  0d3mMHEGHOL 939996580 9e9d GO mgbggool §o0dmgdo-
95JL0dsE GO RobBo33egdol Qo dolo dmbdsgdol,  0d3mOG0Ls s gJudMmOGHOL
330850 Bageols baby. 15353500560 3OMAbMBOMYds. 0dol Qoogzs-
153199350056 3gMHom@do Lodsmnzgumdo @wobfjobgdom, Gm3 LodsMmggwmdo dmodmgzqds
9 9dBHmMgbgm ool debdatgdols Q5 90EMO LEHGHOLEHOINOO 0bgm®mTszoos
3QR0MOdM030  JEgdEHMMbgmyool  Fomdmgdol 999 EHOM9bgO00l o6mdmqdol, dolsby
396300000330 B bzgErymazol Ggbodergdenm- dmombmzgbol, gdudm®Eols s 0d3mOmEHOL dglisbgd,

33093500 290mygbgdmaos  3Mmybmbomgdols

89



IV Lsg®omsdmeolm bsdgabogm-¢gdbozmmo 3mbaamgbaos "gbgtaadozol 0sbsdgwommay 3Hemdergdgdo
€05 3500 35¢0055939GH 0L 3BgB0", MBOEOLO, LogoMmggmm, 2023 ferol 20-22 bmgddgho
IV! International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thbilisi, Georgia, November 20-22, 2023

365350709 BMOH0s60  MgaMglvemo, 93GHMMIYMI-
bomwo s  dmobmdosrado  GMgbool
9y gd0. 30MbmnbYwo doesblbol gmMIoMy-
0580 2450035 0obobgdmE0s Lodo®moggerml
969639(030L LEOIGIIOVWO 3gpdol Jobggom
[13] (2023-2027) Hengd8o sLodgbgdgeo gumgd®em-
LoEAMOOOL  LO3OHMPBMBM  godmTMdog39dw90

99dGHOHMbIMA00L ImEmEmds.

9ddogdMEos 99dBHmHmgbghaool
§o63mgools, dmbdstgdol s Jomby dmddgwo

gogdBHmmgdol  Lafyobio LEHOGHOLEGHO0IMNMO
0bgm™dsgos [10,11].
8932905390005 99 HO™YbORO0L

§o68mgdol s FmbToMgdol  3OMABMBoMgdol

96535073594 H MM 0560 HgAMglmemo dmEgErgdo.
999 EHOMYbgOR00L  Famdmgdol  MHgadglio-

OO JnEYo:

Y: =-0.699xX11 +2.206xX2-0,291xX13 +0,098x X4 -

0.939xXs-19,4X1s +81547 (1)

ooz Ye - gegd@d®™mgbgdyools Fo®dmads,

3b. 33¢%.bo i 3OMYbMBME Fgeb;

X - 9w9dBHPmgbgyool 0d83mG@E0,  dwb.
330- bor i fgeol;
X - gwgd@®mmgbgiaool gdudmMEGo, dwb.

330- bor i fjgeob;

Xi3 - 3Mbgdm030 50M0L bogmgsbmgmadm
Jbdo0gds, dewb. & i gel;

Xis - 9.0.3-0b oMWW gds, Jwb. WsGo i
focb.

Xis - 9gdol dmbdotmgds, s0sbo i {oub;

Xis - 9mbobegmdolb Homgbmds, 500L0 3o3o i

flocob.
999 EHMMgbgm00l dmbIsmgdols Ggacg-

oo dmguo:
Y=0.401xX1-0.588xX'2-0.401xX'3-6.94x X4
+0.102xX'5+0.476xXs+34426.

)
Loog Ye - 9ugdEHemgbgtmyool dmbdamgds,
36 33¢).Lo 1 3Omybmbrye Fgwb;
Xi1 - 9amgdBmmgbgmaool 0d3mM@0, b
330- bor i figeob;
Xi2 - Gqdol Iabdotrgds, s0sbo B i ool

Xi3 - 3630030 50MHOL LogmassbmzMHgdM
9dmbdogds, dewb @ i fganbs;

Xis - 9mbobgmdol GomEgbmds, smslio
3560 1 figerb;

Xis - 9.9.3 -0b ©oMgdgds, b wosMo i

focol.
Xis - GMOoLEJOOL MoMmEgbmds, smslio
3960 1 §gemb.

999 EHOMIBIOZ00L Fodmgdols s dmbIsmg-
05bg 8mddgo  Bod@H™MOMmYOOL LMo Mmgzs0sbo
3OHMaOMBOMGs GO GIMW0s  53EHMMGYO Y-
Lo dgomeoom  [3].  EXCEL  36HmyMsdoom
dogdwos 9uadBHmmgbgmgool Fomdmgdsbs o
dmbdstrgdoby dmddgo AogdBHmegdol
36MmbmboMgdol  ds09ds@o3mnmno  dmEIErgdo,
390093900 dg@sboos 3b6M. 4-8o.

999 BHMMgbgMH 00l Fomdmgdsls s Imbds®gdsHg dmgdgo §od@Em®gdol 3Hmabmbomgdol
953985303MM0 Mg gdo

gboogro 4

3304 BHme9d0

3609360 B0oM9d0L 53BHMM M gbmMro dmgwo

99dHO0gbgda00l 033mm G0

Y, = 340,5 + 0,44Y,_, — 0,38Y,_,

99dHOMgbgMao0l gdlidm® o

Y, = 400 + 0,88Y,_, — 0,53 Y,_,

d9dols Imbdo0gds Y, =7458+1,057Y,_, —0,144Y,_,
016900030 5060 LogmasEbmzMgdm dmbdoMgds Y. =4389+0,373 Y_; +0,478Y,_,
&1IOH0LBHIJOOL MomEgbmds Y, =313,95+0,601Y,_, —0,259Y,_,
dbobegmdol GomEgbmds Y, =1330+1,57Y,_, — 0,926 Y._,

d83-0b oM YO ds

Y, = —5497,7 + 1,048 Y,_, + 0,11Y,_,

50bodbmwo  om9dsB03nMo  dmgErgdom
Bo@oMgdeos bgdmom Bodmmgwomo
53094 BHMM9gd0L LoEOEYJOOL LETMsEIM350500

90

36MbmboMgds. 990099090 Labos 3b6M. 5-0o.




IV Lsg®omsdmeolm bsdgabogm-¢gdbozmmo 3mbaamgbaos "gbgtaadozol 0sbsdgwommay 3Hemdergdgdo
€05 3500 35¢0055939GH 0L 3BgB0", MBOEOLO, LogoMmggmm, 2023 ferol 20-22 bmgddgho
IV! International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thbilisi, Georgia, November 20-22, 2023

999 BHOMgbgH 00l Fomdmgdol dmEEmds®g 8cmddgoo gog@m®mgdol Ladrswrmgsosbo
360HmabmbMo dsB3969dwgd0 2023-2027 §)F.

35600 5
S S 2 c 2 243 ¢ < 3 ( 8 ¢
281 | E3d | 288 | fefe| iR | 222| .U
fogo | S£E8 | S2£8 | 882 | £E€8% | 298 | §9S | B
39 | 98% | EE | SREE | L5 | 257 | Cgw
g@/ (== é/ ‘E'é( c c%l s Po) © 2 € A ;g & 3 EC;(CD
2023 1065.41 1780.45 956.6 2452.2 1746.57 3830.49 76447.76
2024 818.12 1720.72 8185 2566.33 1750.22 3840.75 82558.17
2025 549.75 1790.28 681.4 2592.46 1739.13 3818.08 89468.15
2026 445.85 1797.97 545.3 2657.86 1713.3 3772.94 97384.83
2027 498.2 1828.26 410.2 2695.01 1672.73 3723.02 106444.8
99dEHOM9bgH 00l §o63mgdsls Qo 2000m0bsdMgool  dgomom sy gboos
9bdsgdoby dmgdgoo 3ogdBHmEM9dol 2023-2027  Heogdoboomgol  gargdd®mmgbgmaool
360mabmbmmo  dmbszgdgdol  gm®mImas  (1,2) §o60mgdols s Fmbdo®mgdol bodw)sErm3z500560
dgBoboo  Fomgdmyeos  gamgd B mgbgmyool 36Mmabmbol  J3gs @  Bgs  brzmgdo,
o68mgdols s 8mbldotmgdols Ledmawrmazsosbo G mdgdog 6583969000 b6. 6-8o.

360HmabmbMmo  Lowogdo,

999 EHO™YbgOF00L FoMdmgdolbs s FmbTsMgdol Lodrswmgsosbo 3Gmybmbmwo bowowggdo by
5 J3905 Be3Mgdol Pggbgdom

3bcoo 6
9.9690305 | ghOgIwo | Brzsdo 2023 §. 2024 §. 2025 §. 2026 §. 2027 §.
b9©s 14850 14989 15623 17231 19409
fo608mgds | 9¢0b.33¢3).Lo | LadsBolm 14278 14276 14879 16411 18485
9390 13707 13562 14135 15590 17561
bg©s 16257 17007 18010 19233 20628
0mbdsmgds | 9eb.333).bo | LodsHobm 15632 16197 17152 18317 19645
9390 15007 15387 16295 17402 18663
09360 6I"IGOIIo 308360gdols 53939y (10l gewgdHO™bydEo0l
»09O4M-360m  xMmOKosL”,  LL,,mgmslbols” o X90MO0 ©Bs395M3qd0L dmmeEmdol 2012-2022
Bogdo®mn39wml ,,Lobgedfogm gugdd®mbob@gdol” 0-9. 9mbsz90900 8m3999Eos 3bo 7-8o.
fiewog®o geaddOmgbItaId03Twe doersblgdol
999 EHO®IbIOF00L b5 35Mgd0L FmiEvenmds 2012-2022 §f.
3bcoo 7
Faogdo 2012 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 2020 2021 2022
9.96g6G 00l
565356 gd0 | 1084.6 1028 1081 1145 1135 1147 1296 1292 | 1257.2 1334 1518
9b. 33¢).bLo
EXCEL 36O MyMsdom 29900300 2396GHMgds (3)-om 3°0MM3WO0s
M93MgLboL  3mgxn030PGHIP0  ©s  FoIIMEI0S Lodomomggmdo  gegd@B™mgbgdyool  xsdmMo
30MabmboMgdol aob@mmgds: 5653909006 dmEwmeomdol  bsdmawrmgzsosbo
Y1=2,99* X2-9,11 * X+1064,4 3) 360HmabmbMmo Lowowggdo, 390093900

dm399mwos 3b6. 8-8o.

91



IV Lsghomsdmeolm bsdgaboghm-¢gdbozmmo 3mbaamgbaos "gbgtaadozol 0sbsdgwommay 3Hemdergdgdo
€05 3500 35¢005(939GH 0L 3BgB0", MBIOEOLO, LodoMmggmm, 2023 ferol 20-22 bmgddgho
IV! International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thilisi, Georgia, November 20-22, 2023

999 EHOM9bgM 00l ©sbs35MmYgdOL 3HMYbmbmo boowggdo 2023-2027 §F.

3bcoeo 8
Pergdo 2023 2024 2025 2026 2027
90.9696M2,00L 65350900 deb. 333%.bLo 1523 1601 1684 1774 1869

bg0mm  J000mgdEo 89900l
d0bg300  FmMIoMJOME0s  Lads®mzggaml

99 HOMINRIHOINO  Borabliols

L5doEM3500560  3OMYbHYmo  ToB39b9d-
wgdo (3b6.9).

L5390 ML gergdBHM™IMHRIEH03I0 d5sBLOL LsdmsEmgsosbo
36MHmabbmwo Looggdo 2023-2027 §F.

3b6Hoo 9
9.9690M300l
9.9696M300l 9.9696m300L 9.9696M300L 9.9696m300L
GG b 9Jb3m6E0 0830680 X:0000
dwb. 33¢. bo dwb. 33¢3.bo dwb. 33¢. bo dwb. 33¢. bo ©2B335p00
dwb. 33¢. bo
2023 §. 14278 15632 1065 1780 1522
2024 §. 14276 16197 818 1721 1600
2025 §. 14879 17152 550 1790 1684
2026 §. 16411 18317 446 1798 1773
2027 §. 18485 19645 498 1828 1869
390065e0BgdMo  0dbs  LEH®GHIY0WO 539390000 gegdBHOHMgbgmaool  gs0mdmdogqds,
39300  [13] as035obfjobgdmwo  gegdEHem- 9bseobol 990009900 ImEgdoeos 3be. 10-do.

Lo gdol dogH 2023-2027 Hargddo

Logdo®mnzggermdo LEGHMOGIRIo 3gadol Jobggom Lsdgbgdgwo gergdBMm™MbaEwMgdol Xs3w9M0
290m3w9853900 2023-2027 §6.

gb®ogro 10
sbobgwgds 2023 §. 2024 . 2025 §. 2026 §. 2027 §.
0% PB9PR00b X:0900 330087055962 805.2 1349.1 | 52133 | 112425 | 14010
db. 33¢.Lo
3bo. 10-80  sbobmewo  Lsdmdszwme 0o6M8mgdol  LodwgoEmgzsosbo  3OHMbmbHmwo
5398900 Loy gdol Lo3MHmAbmbm 95h39690gdo  dm@Egdmmos  gb®.  11-do o
20033539008 ImEEmdgdOL 239035 0b- 305530329005 SbobryEnos babsbby.
fobgdom, Lodomomzgwmdo  gwgd@mmgbytyools
Logooggermdo gangd@mmgbg®aool Fotdmgds s dmbdstgdol 3O mabmbwmo
05h39bgdengdo 2023-2027 §)F.
gbcogo 11
0.9696M00 9OMGME0 2023 §. 2024 §. 2025 §. 2026 §. 2027 §.
Ho0dm9gds 0¢b.33¢.Lo 15084 15628 19278 25072 28849
0cbdogdos 0¢b.33¢%.bo 15632 16197 17152 18317 19645

92



1V bsghomsdmMobie 1adgboghe-@gdbogmmo 30bggmgbios "gbgtagdogol 0sbsdgpmay 3hmdegdgdo
€05 3500 35¢0055939GH 0L 3BgB0", MBOEOLO, LogoMmggmm, 2023 ferol 20-22 bmgddgho
IV! International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thbilisi, Georgia, November 20-22, 2023

35000
30000
25000
20000
15000
10000
5000
0

15084 15632 15628 16197

2023§;. 2024§.
H 9. 96962000 §o6dmgds Iewb 33¢).

19278

2025 .

%))

28849
25072

19645

17152 18317

2027.

2026 .
H 9. 9696200b dmbIocgds b 33¢@. boo

Bobsbo. Logotrmnggmmdo 2023-2027 §F. 9w9d@®mabadaool Fomdmadols s dmbdstmgdols 36Hmabmbwmmo
05396900 gd0

Bob. 1-Bg Forgdmmwo dggaqd0l sbscroBols
Lo3ydzgbHg d90dwgds 3o39mPIL ©ali33bs 0dol
dgbobgd, OIuNs) LEHOBHIHOYO 239380,
2400035¢obfobgdmero 99dBHmHmgbgdaool
396965300L  Md09dBHJool  9Ju3EMOGS30580
LbEwmo  9gyzobol Fgdmbggzsdo  Logs®ogganm

2025 §erosb  aobogds  guaddmmgbgtgools
dlbgoo gdudmdGHom®mo Jggysbs.

31336900 s M93mIgbsz0gdo

L 3mb30096¢nwo  9ewgddOmgbyMygHho-
3o dsBMIOOL  BMb30mbomgdol  LoghHors-
Fmemobem 350M(3000¢ g0l Lo®dobgmeo
BgLFagerols Logdzg by ©oygbowos
Lodomomggembo  gugd &mmgbgmyool 3063496 9b-
AMo dsHBOHOL LOWEymzowr  s9mgddggdslmsb
53530060900 3MHMdEgdgdo s  bsB3z9bgd0s
00 25005(Y393H0Lb  2Bgd0.  goblogMmMmgdeo

gooOxeegds  @xmdn 9egddHmgbymyool
5QR0WMOMO30 MHglm®LYdOL sm30lgdom
o63mgdoL 2495630056905, L9BMbYHMdOL

3ogdBHmmol  45035¢0olfobgdol s  ggbgtoiools
009943900l 3Fomdol Hgg0dgdol Mm3E0d0Do300l
5dm3sobols

2. 35005FM5L o 53 2Bom 39960l gegdGHerm-
969603900300 ALsgOmbmgdol  bObzge-
gmasb.

3. 99aboghywo  33wgzel  Lagdzgwby
2500509393005 03MbSYIM YOOl o JoMJYweo-

69090 999 GHOMBOEYMOGO0L dmdomdols
m3GH08obogool  s8mEsbs s Gglodsdolo

99dBO™gbgmaool 0d3mMEHOL I50d369wm3ba
3993060 300L  Lsgombo. Fgsmgdomo  Bowroboom
29BLsBEzOMmos 36mdrgdols 23900530
0306m3039960 98399dGH06Mds.

93

4. ©5ygb0ow0s LodsHmzgmdo 30636 9b-

Gaoe  9gdOOgbINRIG03ILo BBl
Bn®dommo  gmbjgombomgdol  MBOHB3gm-
goxolb  3GMmdwmgds.  J3gysbsdo  gbgMozool

3099Ggdol 39domdol Mm3E0Togrvy® 09708900056
9O MIM3gl EOHMI0 obsbaErgdowo gbgMyools
d0EM0 969639303 wo HgLOLYBdOL
2090myg9bgdom sMLYGdWWo 3969M5300L MdOg]EHJOOL
9domdol ©g509900L m3EH0T0BsEosbmsb gMHmo,
LEHOIGIROMWO 49300,  Asm35olfobgdmwo
IIIHOLEEIIOOL 9L gBOE0s80
3993960L RJMIGOOL 59930EGOWMDS.

5. 30639006 wo  9wadHO™IHIORIHO-
310 3BOHOL  bm®Iso  gmbzombo®gdol
MBOHMO3Yma30lL dmsgzmgo Mool e300
530gdoll doBbom, 3MMbmBoMmgdOl ™sbsdg-
Mmzg9 953935303 Memo 390mEgdol 3sdmygbadoom,
Bo@oMgdmos,  LodoMmoggermdo 9GO M-
96900l Fomdmgdol s Tolbg  dmombmgbols,
9JL3MBG-033mOGHOL @ 9GO Mgbgyools
05653502900l B5d5M3500560 3O MPBbMHBOoMmYdS.
36bmboMgdsdo 200035¢0lobgdmos
Logommzggemlb  gargd@Mmgbgmaool  49bgMogools
10ddo36 9930l d89bgdwmdol 10-ferosbo ggydols
396300569d0L  LogsMormm 89gaqdo, 93 gHoom
sBMLGHGRMwos  2023-2033  §F.  J39996580
99dEHOMIbgmRo0lL  Fomdmgdol 3O Mybmbeo
1OEOYIOO.

6. LodoHoggewrmdo 99dBHMmabadaool
§o68mgdol s  dmbToMgdol  Ladrsermgzgasosbo
360HmabmboMgdol 390093900L 3900569000
3boobom  sqboos, GMI  LodsHoggwml
LEHOIGIROMWO  493d0m  Asm35oLfobgdmwo
396965300L Md0gdGHgd0L QBLBOIMHW g5009dd0

993 95G530580 gbgeol dgdmbggzsdo J3gysbs



IV Lsg®omsdmeolm bsdgabogm-¢gdbozmmo 3mbaamgbaos "gbgtaadozol 0sbsdgwommay 3Hemdergdgdo
€05 3500 35¢0055939GH 0L 3BgB0", MBOEOLO, LogoMmggmm, 2023 ferol 20-22 bmgddgho
IV! International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thbilisi, Georgia, November 20-22, 2023

2025 ferosb F9L50gdGE0s 2530
909dEHOMgbgmyool  gdudmOGHome  J399bgdms
Mo@bgdo. 2033 {erobomzgol  guaddmmgbgtgool
§o63mgds Ggodengds 4o0DIMEML MmOHXE. sdom
39L50EgdgO 2obgds 3mB39MgbEHMo B5BMHOL
999930560 gMbdizombomgds.

7. Logdshomggrmdo 30mb3mMgb@meo  gwad-
AOMPgMgBH03Nwo  BBMOL  0sbsdgmmgy

dmmbm3zbgdol  dglodsdols  53wbdombotmgdols
MbOOMD3gLIYMBI©O  9MEOIdI  30OHMIS©
002358605 9angdBHmmgbgMyg@0 3o Lsfsmdmagdol
bogddosbmdol  ®ob3-09bgxgbGHOL  LEHwmymas,
0JMOOE-G90MEYIMH0 IO GOgOoL gobgoms-
6gds s 90 Godsmvmgdoo  dgEboghH s
Q3LYdNMGOMO  M93mTgbs30gdoL 893 ds39ds,
36MHmdqdol  aosfiy39¢obsdo  Bgsbogh -
9goomOmo  doamds,  MMIgwos  dmoEsgL
90bgbgdol  @s  Fggagdol  LHGVIGYOY-
@aXoLAHOZMM  ©d  LEghsOME  sBogoBU,
03035306 dm@OgEomgdsls, 9Jb39O G
39535L905L o Lbgs. slgmo doEaMmBs 1o gdsls
0093y 890ddbsl  dmbogrmbgo  ®olbggdol
360mabmboMgdol, 8obodobsgool s LEYEsE
50dmnbgzMol dobo.

8. Lodomomgzggwrmdo
§o6mdmgdols &9339%0L
MBOMDZILogmBs® b Bsdmyswrodogl
LEAHOSGHIROLO 393000 296bmM 309w qdoL
A53BH039M0  ©9ad30L  IPYmdmo  LolGgds. o3
LobLE g0l EsbgMy30Ls s Jolo FabbmMogErgdols
3mb@mMmEo  Lobgedfoxmlb  ymz9wE®onHo
BMmbgol  Loaobo  wmbs  gobgb.  Jggysbsdo
99dBHOH™gbydao0l Podmgdols ‘bOOb
oBJomgdoll  »30Mzgegl  sBmisbs  Mbs
Bo0mzoeml  bryombol,  Bgbligdsl,  bsdobgsbols
39bgdols s 350 T3¢ OMYEgIGHOMBOYHMOOL
653 0900wgds  dmzwyg 3509000  589bgds o
9JU35BsE0500  8gg39bs, Mog  3obs3oMmmdgdL
Fo0Mdo  9ggdBHOmgbgMaool  Famdmgdsl s
Logdomm3gwmlb  9egd@G®™mgbgMaool gJudmMEGoMme
J3946500 PodMyoer0dgdsls.

9. J3096ob geraddOmbobgdol 980
53996J30mboMgdol o FEYMIEMBOL  slodow-
@goese gbes dgdrdgegh @ Jgbadwrgderae
dm3mg ©mmdo geadd®mmgbgmaool 49gbgtoiools

M3099dBgobg  ©o0bglyml  guadBHMHmgbgtgool
0505390 gd0L Lol gds.

99 HOMIBIMRO0L
sBJotgdol

94

@oGIIGIHS

1. xom3060dg ., 9baosdy 3. Lodo®omzgwmdo
5QA0MOMO30 fom3mgdol
99dHO™gbIMa000 0d3mOEOL Bsbszwrgdol
™m33H08oryMo  BMEIWoMmgds.  MOOOLO:
LodgbogMm-Egdbozm®o 9B0MJOSOO
JmOBseno gbgMyos, 1(89), 2019, a3. 15-26.

2. X5%39600d9 ., wbyosdg 3. ULodomomzgermdo
99dGHO™gbaMa00l 033mOEL 9539dEG0sbMdol
360bnbmo  sbowobo.  LodoMmzgwml
399603960 boggdbo@g@dol dmmdgdo, 2018,
Ne2(508), 93. 11-25.

3. X9x356M0dg ©., 20MmMH0d300 b. Lado@mgzgurml
96960393030 dosbliol  LodsEmgeosbo
36OMABMBoMgds o ©sgad3zs.  MdowOLO:
LodoMmM3gEmlb  BHgdbozmo  Mbogzgdlodgdo,
2017, 91 3.

4., Anamuz u OLICHKa PpUCKOB B JACATCIbHOCTU
Poccuticknx OHEPIrCTUYCCKUX KOMIIaHUH B
COBPEMEHHBIX PBIHOYHBIX ycioBusAX. [eprau U. A.
®emocora O. I'. Jonmrux M. B. Hayka u OusHec:
[Tytn pazsutus 4(94) 2019 c. 138-141.

5. Pucku B OHEPICTUKE aHATIN3 MPAKTUKHU YIIPABJICHUA
Ha pbIHKe AekTporHeprun JKunkuna 0.B., k.3.H.,
Bonennukos J[.A. [TAO «®CK ES3C» 2014 c. 80-
85.

6. What Future(s) for Liberalized Electricity Markets.
David M. Newbery. The Energy Journal. Vol. 39, N
1(January 2018), 1-28.

7. Private risk and social resilience in liberalized
electricity markets. Jacob Mays, Michael
T. Craig, Lynne Kiesling , Joshua
C. Macey , Blake Shaffer , Han Shu. Volume 6,
Issue 2, 16 February 2022, Pages 369-380.

8. Market Power Issues in Liberalized Wholesale
Electricity Markets: A Review of the Literature
with a Look into the Future. Thao Pham.

Dans Rewue d'économie politique 2019/3 (Vol.
129),325-354.

9. Risk and investment menegement in liberalized
electricity markets. Jacob Lemming. Department of
Mathematical Modelling Technical University of
Danmark. N. 123. 2003. P. 109.

10. https://esco.ge/ka/energobalansi  +9356sb3b6geo
0765 250059m{jdgdmeo 28.10.2023.

11. http://www.geostat.ge/?action=page&p_id=133&la
ng=geo «93s65L369ws 0dbs gowsdmfjogomaro
28.10.2023.

12. http://esco.ge/ka/garantirebuli-simdzlavre/capacity-
sources «m3565b369wo 0dbs goadmfjdgdmmo
28.10.2023.

13. http://gnerc.org/ge/electrostructure/tbosadgurebigar
antirebuli-simdzlavre?print=1 3565036 9o
0765 250059m{jdgdero 28.10.2023.



https://www.sciencedirect.com/journal/joule/vol/6/issue/2
https://www.sciencedirect.com/journal/joule/vol/6/issue/2
https://www.cairn.info/publications-de-Thao-Pham--693793.htm
https://www.cairn.info/revue-d-economie-politique.htm
https://www.cairn.info/revue-d-economie-politique-2019-3.htm
https://www.cairn.info/revue-d-economie-politique-2019-3.htm
https://esco.ge/ka/energobalansi
http://www.geostat.ge/?action=page&p_id=133&lang=geo
http://www.geostat.ge/?action=page&p_id=133&lang=geo
http://esco.ge/ka/garantirebuli-simdzlavre/capacity-sources
http://esco.ge/ka/garantirebuli-simdzlavre/capacity-sources
http://gnerc.org/ge/electrostructure/tbosadgurebigarantirebuli-simdzlavre?print=1
http://gnerc.org/ge/electrostructure/tbosadgurebigarantirebuli-simdzlavre?print=1

1V bsghomsdmMobie 1adgboghe-@gdbogmmo 30bggmgbios "gbgtagdogol 0sbsdgpmay 3hmdegdgdo
€05 3500 35¢0055939GH 0L 3BgB0", MBOEOLO, LogoMmggmm, 2023 ferol 20-22 bmgddgho
IV! International Scientific and Technological Conference ""Modern problem of power engineering
and ways of solving them", Thbilisi, Georgia, November 20-22, 2023

14. https://www.gse.com.ge/komunikacia/publikaciebi/

sagartvelos-gadamcemi-gselis-ganvitarebis-
atwliani-gegma 3565L369wo 0dbo
20058mfdgdmeo 28.10.2023.

Reference/(Transliterated)

. Japaridze D., Ungiadze K. Optimum modeling of
import substitution with locally produced electricity
in Georgia. Thilisi: Scientific-technical refereed
journal Energy, 1(89), 2019, p. 15-26.

. Japaridze D., Ungiadze K. Prognostic analysis of
electricity import efficiency in Georgia. Papers of the
Georgian Technical University, 2018, No. 2(508), p.
11-25.

. Japaridze D., Giorgishvili N. Medium-term
forecasting and planning of the energy balance of
Georgia. Thilisi: Georgian Technical University,
2017,91 p.

. Analysis and assessment of risks in the activities of
Russian energy companies in modern market
conditions. Dergach I. A. Fedosova O. G. Dolgikh M.
V. Science and business: Paths of development 4(94)
2019 p. 138-141.

. Risks in the energy sector, analysis of management
practices in the electricity market Zhilkina Yu.V.,
Ph.D., Vodennikov D.A. PJSC ,FGC UES” 2014 p.
80-85.

95

6. What Future(s) for Liberalized Electricity Markets.
David M. Newbery. The Energy Journal. Vol. 39, N
1(January 2018), 1-28.

7. Private risk and social resilience in liberalized
electricity markets. Jacob Mays, Michael
T. Craig, Lynne Kiesling , Joshua
C. Macey , Blake Shaffer , Han Shu. Volume 6, Issue
2, 16 February 2022, Pages 369-380.

8. Market Power Issues in Liberalized Wholesale
Electricity Markets: A Review of the Literature with
a Look into the Future. Thao Pham. Dans Rewue
d'économie politique 2019/3 (Vol. 129),325-354.

9. Risk and investment menegement in liberalized
electricity markets. Jacob Lemming. Department of
Mathematical Modelling Technical University of
Danmark. N. 123. 2003. P. 109.

10. https://esco.ge/ka/energobalansi  Time to finally
check 28.10.2023.

11. http://www.geostat.ge/?action=page&p id=133&lan
g=geo Time to finally check 28.10.2023.

12. http://esco.ge/ka/garantirebuli-simdzlavre/capacity-
sources Time to finally check 28.10.2023.

13. http://gnerc.org/ge/electrostructure/tbosadgurebigara
ntirebuli-simdzlavre?print=1 Time to finally check
28.10.2023.

14. https://www.gse.com.ge/komunikacia/publikaciebi/s
agartvelos-gadamcemi-gselis-ganvitarebis-atwliani-
gegma Time to finally check 28.10.2023.



https://www.gse.com.ge/komunikacia/publikaciebi/saqartvelos-gadamcemi-qselis-ganvitarebis-atwliani-gegma
https://www.gse.com.ge/komunikacia/publikaciebi/saqartvelos-gadamcemi-qselis-ganvitarebis-atwliani-gegma
https://www.gse.com.ge/komunikacia/publikaciebi/saqartvelos-gadamcemi-qselis-ganvitarebis-atwliani-gegma
https://www.sciencedirect.com/journal/joule/vol/6/issue/2
https://www.sciencedirect.com/journal/joule/vol/6/issue/2
https://www.cairn.info/publications-de-Thao-Pham--693793.htm
https://www.cairn.info/revue-d-economie-politique.htm
https://www.cairn.info/revue-d-economie-politique.htm
https://www.cairn.info/revue-d-economie-politique-2019-3.htm
https://esco.ge/ka/energobalansi
http://www.geostat.ge/?action=page&p_id=133&lang=geo
http://www.geostat.ge/?action=page&p_id=133&lang=geo
http://esco.ge/ka/garantirebuli-simdzlavre/capacity-sources
http://esco.ge/ka/garantirebuli-simdzlavre/capacity-sources
http://gnerc.org/ge/electrostructure/tbosadgurebigarantirebuli-simdzlavre?print=1
http://gnerc.org/ge/electrostructure/tbosadgurebigarantirebuli-simdzlavre?print=1
https://www.gse.com.ge/komunikacia/publikaciebi/saqartvelos-gadamcemi-qselis-ganvitarebis-atwliani-gegma
https://www.gse.com.ge/komunikacia/publikaciebi/saqartvelos-gadamcemi-qselis-ganvitarebis-atwliani-gegma
https://www.gse.com.ge/komunikacia/publikaciebi/saqartvelos-gadamcemi-qselis-ganvitarebis-atwliani-gegma

IV bsghosdem®oler Lsdgsbogtem-3gdbogmmo 3mbagmgbaos "gbgemaadozol ;sbsdgmmmgg 3emdengdgdo
Q05 3500 3505%g35G0L 3BYY0", MdoOlo, LsdsMmgzgwm, 2023 ol 20-22 bmgddgko
IV' International Scientific and Technological Conference “Modern problem of power engineering
and ways of solving them”, Tbilisi, Georgia, November 20-22, 2023

»0096305 Bt LgHzolol“ (EaaS) Gmeo 969630 3m@o 06MLEMool EMblgm®mdssgosdo

J9g396 ogr@ody,  SLoLEBIEGO

bod. $9d603. wIb0g39MLOEYH0, ML, LyJstmggerm, E-mail: ke.iluridze@gtu.ge

s@Bog bsdssdz00,  3OHMBILMOO,

L5doHM39ML 3gdbo3Ho 1B03gOLOEHYE0, J.0000WoLO, badsO®mggwrm, E-mail: samadarch@hotmail.com

sbeahsgos. 969 BH03wo 0bMLEM0s 58559500 2obogol 360dgbgEm3zsb GH®MIBLBMMTE00L, F0RGWWO
29630005M90005 5 ,g69MR0 BryMME LygHgzoLob“ (EaaS) dgdggmdoom. EaaS (33¢00l 969600l dofimgdol 4bgdl,
9m0353L 2965bemgds figormgdl, 333096 BHgdbmemaogdl s 0bmgzoiome LgMzoLgdL. gb bLGsGH0s 033193 »EaaS
9mEgl, bobl Mi3sab Job 3mBHYBE0sEL  AoBsMIOML  TEYMoEMdy, od30MMmb bsdxgdo ©s dobigl
9mdbdoMgdgdl d9Bo 3MmbGHMMEo 9byMygE03 sMBg356%g. EaaS 9s8mo®mBg3zs Hmams 3g6OL3dgd@owmwo
dopmds gce 33969, 9BIIOUO0 @1 5@I3HOMPOPO JBIPEIGOZNWO BdIW(Y3IBOWBIdOL TbsBEO
dmbm3b0L L6 3ToYMBOEIGOEIS.

bs3956d2  bodgagbo: ,9bgoaos Gmam®is LgogzoLo“ (EaaS), 3330960 @Hgdbmanmyogdo, obonbG®os 4.0,

0bm3530M0 LygM3z0LgdO.

EaaS and the Energy Industry’s Transformation

Ketevan lluridze, Assistant,

Georgian Technical University, Thilisi, Georgia, E-mail: ke.iluridze@gmail.com
Archil Samadashvili, Doctor of Science, Professor,

Georgian Technical University, Thilisi, Georgia, E-mail: samadarch@hotmail.com

Annotation. The energy industry is currently going through a significant transformation, thanks to digital advancements
and the emergence of Energy as a Service (EaaS). EaaS is reshaping how energy is delivered, embracing renewable
sources, smart technologies, and a host of innovative services. This article explores the EaaS model, emphasizing its
potential to boost sustainability, cut costs, and give consumers greater control over their energy choices. EaaS stands out
as a promising approach to meet the growing demand for greener, efficient, and adaptable energy solutions.
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Disbalance in natural gas accounting caused by external factors and ways to solve it

Giorgi Chagiashvili, Academic Doctor of Civil Engineering,

National Forensic Bureau, Technical supervisor for engineering examination, E-mail: Giorgi.water@yahoo.com
Shota Mestvirishvili, Doctor of Technical Sciences, Professor,

Georgian Technical University, E-mail: shotamestviriSvilil1l@gtu.ge

Annotation. There is a certain imbalance between the volumes of gas recorded by the gas distribution organization and
the gas consumer, which is caused by 2 reason, natural and technical factors. So-called “Smart meters” are installed at
gas distribution nodes, which keep track of gas consumption according to standard conditions. These standards are set by
a national commission, and online metering is carried out only with volumetric meters. This creates a certain error in
measurement and leads to an imbalance in accounting. The imbalance is defined as the difference between the volume of
household gas sold and the amount of household gas purchased by the consumer. This is caused by both operational and
emergency gas leaks, as well as faulty meters. There are a number of other reasons.

Keywords: Gas. Counter. Barometric imbalance. Pressure. Gas metering, Disbalance.
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Annotation: Discusses the problems related to energy poverty in Georgia and analyzes household surveys in order to
determine the indicators of energy poverty. There is no possibility of accurate definition and calculation of energy poverty
with modern methods, therefore, an approach is presented that provides an opportunity to determine energy-poor and
vulnerable consumers in the country and to eliminate poverty. Planning and implementing the right policies.

Keywords: energy, energy poverty, consumer rights, energy balance, energy consumption.
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Management of intangible assets in energy

Lali Bochorishvili, Candidate of economic sciences, Academic Doctor,

Georgian Technical University, Thilisi, Georgia, E-mail: Lalibochorischvili@yahoo.com
Manana Topuria, Candidate of economic sciences, Academic Doctor,

Georgian Technical University, Thilisi, Georgia, E-mail:mananatopurial9@gmail.com

Annotation. In the article it is discussed the definition, essence and recognition criteria of the intangible asset that is part
of the enterprise's financial statements, its importance and the role in the enterprise's income, how to estimate the book
value of the intangible asset. It is discussed and pointed out that the basic principles of accounting policy play an important
role in the operation of the JSC "Telas" energy enterprise. Intangible assets mainly consist of accounting and other
software. It belongs to fixed assets, is separable, non-monetary, has no physical substance. At the time of initial
recognition of an asset in the enterprise, it is considered the amount of expected future economic benefits attributable to
the use of the asset. There are analyzed financial statements of the JSC "Telas", its long-term assets and the net book
value of intangible assets according to the years 2020-2022.

Keywords: financial statements, long-term assets, intangible asset, book value, accounting policy, evaluation and

recognition.
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